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DEFINITION OF VARIABLES AND TERMS 
SM(1) = Soil moisture of soil layer 1 
SM(2) Soil moisture of soil layer 2 
SM{3) = Soil moisture of soil layer 3 
FC(1) Field capacity of soil layer 1 
FC(2) = Field capacity of soil layer 2 
FC(3) = Field capacity of soil layer 3 
DRS = Soil drainage coefficient 
RDC = Diffusion coefficient 
WKDAY Workable day 
CR(1,2) = Criteria for tractability 
SOLWAT = Name of a subroutine which calculates soil moisture 
RUN = Name of a function which calculates surface runoff 
EVP = Name of a function which calculates évapotranspira­
tion 
WORKDY = Name of a function which determines tractability 
conditions 
V 
DEDICATION 
i 
"^SfTe have enjoined on man 
Kindness to his parents: 
In pain did his mother 
Bear him, and in pain 
Did she give him birth. 
The carrying of the (child) 
To his weaning is 
(A period of) thirty months. 
At length, when he reaches 
The age of full strength 
And attains forty years. 
He says, "0 my Lord! 
Grant me that I may be 
Grateful for Thy favour 
Which Thou hast bestowed 
Upon me, and upon both 
My parents, and that I 
May work righteousness 
Such as Thou mayest approve ; 
And be gracious to me 
In my issue. Truly 
Have 1 turned to Thee 
And truly do 1 bow 
(To Thee) in Islam." 
j 
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INTRODUCTION 
Accurate estimates of the amount of time available to 
complete a particular field operation are very important 
for efficient machinery selection. To improve the selec­
tion of farm machinery systems, a knowledge of time limita­
tions is an important factor. In modern farming operations, 
an estimate of favorable field working days is important 
to make management decisions relating to the size of farm 
that can be successfully operated. 
The lack of accurate records of available field opera­
tion time can result in poor utilization of available time, 
and consequently the probability of profitable operation 
decreases. Delays due to wet field conditions may increase 
the fixed production cost per hectare, or may increase 
yield losses. Field work when soil is too wet, even though 
physically possible, results in serious damage to the soil 
structure and increases operating costs due to excess tire 
slippage, decreased drawbar pull, and increased time re­
quired for an operation (Hassan and Broughton, 1975) . 
Farm operations require decisions as to when the soil 
is tractable or not tractable. A soil is considered tract­
able if a tractor or other farm machines can move on that 
soil to satisfactorily perform the function of the machine, 
without causing significant damage to the soil (Hassan and 
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Broughton, 1975). In many farming areas, information for 
predicting soil tractability is not available or is not 
accurate. Better methods and simulation models for pre­
dicting soil tractability will facilitate more timely field 
operation scheduling. 
The soil tractability is affected by the size of farm 
tractor and equipment, and by the soil moisture status 
(Rutledge and McHardy, 1968), Therefore, several research­
ers have used soil moisture balance models to estimate soil 
tractability conditions (Tulu et al., 1974; Hassan and 
Broughton, 1975). However, different assumptions and in­
puts were used and there are differences in the accuracy 
of their estimates. 
It is a fact that climatic and soil conditions differ 
throughout the world. This dissertation focuses on the 
development of a simulation model for predicting soil 
tractability and time available for farm operations by 
means of a soil moisture budgeting technique. 
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OBJECTIVES 
Accurate and reliable methods are needed for determin­
ing soil tractability conditions. The simulation approach 
to predict soil tractability is believed to be the best 
method. The principal goal is to develop a simulation model 
which predicts the available field operation time. The 
model could be used by Agricultural Research Service person­
nel, and by research faculty. 
The following objectives of this study were formulated: 
(1) To develop a general soil moisture balance model; 
(2) To predict soil tractability conditions for farm 
operations based on soil moisture criteria; 
(3) To determine the probability distribution of avail­
able field operation time over weekly periods; and 
(4) To study the feasibility of using a personal computer 
to fulfill the above objectives. 
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REVIEW OF LITERATURE 
Due to the overall lack of field observation records, 
several researchers have developed soil moisture budgets 
to predict the moisture status of the soil and to determine 
the number of available working days for farm operations 
(Shaw, 1965; Bolton et al., 1968; Rutledge and McHardy, 
1968; Selirio and Brown, 1972; Tulu et al., 1974; Kish and 
Privette, 1974; Elliott et al., 1977; Baier, 1973; McFarland 
and Beach, 1981; Rosenberg et al., 1982; Wind, 1976; Smedema, 
1978; Holmes and Robertson, 1959; Witney, 1983; Acharya et 
al., 1983). In each of these methods, different assumptions 
and inputs have been used, and the accuracy has varied. 
The basic component that has been utilized in each of these 
models is the soil moisture balance equation, which can be 
expressed as: 
SMi+l = SM. + li+i - ET.+i - DRi+i 
where = soil moisture content on day i+1; = soil 
moisture content on day i; I^^^ = infiltrated moisture on 
day i+1; ET^^^ = évapotranspiration on day i+1; and DR^^^ = 
drainage on day i+1. 
Some of the techniques associated with the calculation 
of the different components of the above equation will be 
briefly discussed. 
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Evapotranspiration 
In order to develop an accurate soil moisture model, a 
good estimate of évapotranspiration is required. Aerodynamic 
or mass transfer methods, energy balance methods, combina­
tion methods that consider aerodynamics and the energy 
balance, and empirical methods are the four general basic 
methods of predicting évapotranspiration (Chang, 1968; Schwab 
et al., 1981). The aerodynamic or mass transfer method con­
siders that moisture moves away from evaporating surfaces in 
response to both the turbulent mixing of the air and the 
gradient of vapor pressure. Schwab et al. (1981) concluded 
that this method is theoretically sound, but it is not very 
practical and easy to use. 
Energy balance methods apply the principle of energy 
conservation to the surface of the soil (Chang, 1958). The 
net radiation is used in evaporating water, heating the soil, 
and heating the air. Chang (1968) reported that this method 
is often not practical because of the difficulty in 
obtaining all the components of the balance. 
Penman (1956) developed the most widely recognized 
combination method by combining an energy balance and an 
aerodynamic equation. Penman's equation estimates evapora­
tion from a free-water surface; adjustments must be made to 
obtain estimates of evaporation from soils, or of évapotrans­
piration from crops. Chang (1968) and Schwab et al. (1981) 
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stated that there is difficulty in obtaining the required 
measurements, although the method is theoretically sound. 
Empirical methods for estimating evaporation from 
climatic factors are the most widely used in soil moisture 
budgeting techniques. Stearns and Carlson (1960) and Jensen 
et al. (1969) used an empirical method with radiation as the 
independent variable. They measured or estimated solar radi­
ation at a given locality from the percentage of sunshine, 
type of cloud cover, and other weather data. 
Thornthwaite (194 8) used air temperature as the im­
portant parameter is évapotranspiration estimates. He 
predicted daily évapotranspiration using mean daily and 
monthly air temperatures and the latitude of the area under 
consideration. 
Levine (1959) and Tanner (1967) estimated évapotranspi­
ration using the humidity method. This method is based on 
Dalton's equation, which determines the evaporation rate 
as a function of the horizontal wind velocity and the vapor 
pressures at the surface and at some height above the 
surface. Levine and Tanner concluded that the vapor pressure 
gradient is usually replaced by the saturation deficit. 
Tanner (1967) indicated that evaporation pans or 
atmometers were frequently used as indicators of free-water 
evaporation. He added that atmometers were small, wetted, 
porous surfaces that are sometimes utilized in predicting 
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évapotranspiration from irrigated crops. 
Levine (1959) stated that since humidity methods 
estimate evaporation from water and not land surface, they 
are probably unacceptable for predicting evaporation from 
soil. 
Lemon et al. (1957) used Thornthwaite's and Penman's 
methods and found that they provided better estimates of 
évapotranspiration from cotton than did an evaporation pan 
method. Thornthwaite's method has several shortcomings. 
Pelton et al. (1960) noticed that air temperature was not a 
good indicator of the energy available for évapotranspira­
tion. Levine (1959) and Pelton et al. (1960) reported that 
Thornthwaite's method might be weak for short time periods. 
Pelton et al. (1960) added that this method and other mean 
temperature methods suffered from advection errors. 
Potential évapotranspiration is defined as the rate 
of évapotranspiration from a fresh green crop completely 
shading the ground, of fairly uniform height, and never 
short of water (Penman, 1956). Several researchers (Holmes 
and Robertson, 1959; Pierce, 1966; Vehimeyer and Hendrickson, 
1955) proposed several relationships between actual evapora­
tion and soil moisture content. These relationships were 
expressed as curves of the ratio of actual evaporation to 
potential evaporation versus the available soil moisture 
content. 
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Holmes and Robertson (1963) and Lowry (1959) reported 
that moisture depletion curves presented in the literature 
varied due to the diversity of conditions in individual 
investigations. 
The discussion to the present does not include any 
reference to a method of estimating or predicting évapo­
transpiration as a function of the season and the stage 
of crop development. Shaw (1963) developed such a pro­
cedure, and this will be discussed in a later chapter. 
Runoff 
Another important parameter of the soil moisture balance 
equation is the surface runoff. Chow (1964) defined surface 
runoff as the part of the runoff which travels over the 
ground surface and through channels to reach the basin out­
let. He also defines the runoff as the part of the precipi­
tation, as well as any other flow contributions, which 
appears in surface streams of either perennial or intermit­
tent form. 
Since runoff is a complicated process and difficult to 
analyze, empirical methods are best used to estimate it. 
Baier and Robertson (1966) estimated runoff when a 24-hour 
rainfall exceeded one inch by using the following empirical 
runoff equation : 
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Runoff= RRj^ - 0.9177 - 1.811 (In RR^) 
Si_i 
+ 0.0097(ln(RR^ • 100)) 
where RR^ = rainfall in inches for 24 hours ending the 
morning of day i+1 and ^/S*100 = available soil moisture 
in percent in the top zone at the end of day i-1. Young 
and Ligon (19 72) used this equation to estimate surface 
runoff for a daily soil moisture balance. They reported 
that this equation is not satisfactory. 
Buss and Shaw (1960) utilized Kohler and Linsley's 
(1951) graphic estimation of runoff to develop Figure 1, 
which gives runoff as a function of rainfall and the ante­
cedent precipitation index (API). The antecedent precipi­
tation index was expressed as 
API = P^/d^ = Pg/dg + ... + P^/di + Pq/2 
where P^ is the amount of precpitation that occurred i days 
prior to the day being considered, d^ is the corresponding 
day number, and PQ is the precipitation amount for which 
runoff is being computed. The PQ term was used only when 
the precipitation was 1 inch or greater. This term was zero 
if the precipitation was less than 1 inch. On subsequent 
days, PQ/2 was carried in the expression as P^. They used 
this equation to predict runoff in the spring when the 
ground is bare or cover is sparse and in the summer when 
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1.00 
0.00 
0.00 1.00 2.00 3.00 4.00 
PRECIPITATION AMOUNT (INCHES) 
5.00 
Figure 1. Prediction runoff from precipitation and ante­
cedent precipitation index (modified from Shaw, 
1963) 
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high-intensity rains are expected to occur. After August 
31, when the combination of a good crop cover and low in­
tensity rains was assumed to result in less runoff, they 
computed the antecedent precipitation index according to 
the following equation: 
API = P^/d^ + Pg/dg + ... + P^/d^ 
Drainage 
Drainage can be defined in terms of field capacity. 
Baver et al. (1972) defined field capacity as the water 
content of a soil profile, usually the rooting zone, which 
has been thoroughly wetted by irrigation or rainfall and 
after the subsequent rate of drainage out of the profile 
has become negligibly small. Luthin (1957) defined field 
capacity as the lowest moisture content to which the soil 
may be brought by drainage alone in any reasonable time. 
Baver et al. (1972) stated that the period of time required 
to reach a negligible drainage rate has been arbitrarily 
taken as two days. 
Moisture Redistribution 
Soil moisture is not uniformly distributed in a soil 
profile. Moisture redistribution techniques have been used 
to calculate soil moisture content at various depths. Saxton 
et al. (1974) used Darcy's equation for unsaturated flow to 
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allow moisture to move up or down in the root zone. They 
used a multilayered soil profile and incorporated plant 
water uptake as a function of the root distribution to 
account for plant moisture usage. Vallderuten et al. (1975) 
used the évapotranspiration methods of Ritchie and Burnett 
(1971). They divided the soil profile into layers of 4 cm 
and calculated the flow across the top and bottom boundaries 
of each layer during a specified time period. 
Soil Moisture Estimates 
The types of soil moisture budget techniques which 
have been used to estimate moisture changes in the soil pro­
file are numerous. Richardson et al. (1969) developed a soil 
moisture model to calculate runoff. Richardson and Ritchie 
(1973) used the same technique to compute watershed évapo­
transpiration. Jensen et al. (1970) developed a moisture 
balance model for irrigation scheduling. Other models were 
developed to determine soil moisture stress (Holmes and 
Robertson, 1959) or to estimate daily soil moisture under 
corn (Shaw, 1963). Saxton et al. (1974) developed a model to 
estimate daily évapotranspiration and soil moisture profiles. 
Other researchers used soil moisture budgeting techniques to 
determine the amount of water absorbed by plant roots 
(Vallderuten et al., 1975). 
Baver and Robertson (1966) utilized a method developed 
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by Holmes and Robertson (1959) to develop a new versatile 
moisture budget. They computed simultaneous moisture with­
drawals from soil layers of varying moisture contents. 
Ligon et al. (1965) used a soil moisture model to estimate 
the total moisture holding capacity of the soil. 
Witney (1983) developed a soil moisture simulation model 
to study the feasibility of using a comprehensive procedure 
to predict tractor power demand directly from soil and 
weather variables within a machinery, labor, soil damage 
penalty and crop timeliness penalty cost framework. Kanwar 
et al. (1983) used soil moisture budgeting techniques to 
develop a simulation model which determines nitrate losses. 
Soil Moisture as a Criterion for Tractability 
Shaw (1965) was the first researcher who used the soil 
moisture criteria for predicting field working days for 
the state of Iowa. He assumed that the soil was workable 
when the available soil moisture was 1.91 cm or less in the 
top 15 cm of soil unless the minimum air temperature for 
the day was ^-7°C. If both maximum and minimum air tempera­
tures were ^0°C, the soil was assumed frozen and unworkable 
if more than 1.02 cm of moisture was present. 
Bolton et al. (1968) estimated the good days for field 
work on heavy and light Mississippi delta soils using a 
soil moisture model. They assumed that a soil was workable 
14 
when it contained no more than 5.36 cm of water in the 
surface 15 cm of soil in a clay soil. They defined that a 
day was unsuitable for field work when 3.76 cm of water or 
more was in the surface 15 cm of the sandy soil. 
Link (1968) proposed the plastic limit as the maximum 
value.for the soil to be trafficable. He suggested that 
field conditions suitable for tillate operations could be 
defined by a maximum soil moisture content below the plastic 
limit and some minimum soil moisture content. 
Rutledge and McHardy (1968) used a soil moisture budget 
developed by Baier and Robertson (1966) to estimate the soil 
moisture content of the top 15 cm of soil. They determined 
values of soil shear strength required for tillage of 
Alberta soils. Their conclusion was that required shear 
strength would be developed at soil moisture content at or 
below field capacity. They recorded a satisfactory correla­
tion with observed days suitable for tillage when 95 percent 
of available water capacity was used as the maximum soil 
moisture content in the top 15 cm, with the restriction of 
no snow on the ground. 
Frisby (1970) used a soil moisture budgeting technique 
and an equation for the drying rate of soil at moisture con­
tents above field capacity developed by Peterson and Frisby 
(1969) for predicting the number of good days available for 
primary tillage in the spring and fall for a soil in central 
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Missouri. He considered a day as suitable for tillage if 
the soil moisture content was equal to or less than field 
capacity and if precipitation was less than 2.5 mm. 
Morey et al. (1970) utilized a soil moisture budgeting 
technique developed by Shaw (1963) and tractability cri­
teria based primarily on the results of Rutledge and McHardy 
(1968) to estimate the number of days suitable for harvest­
ing corn in central Indiana. They defined a suitable day 
as one having less than 2.5 mm of precipitation and a 
moisture content less than 95 percent of available water 
capacity in the top 152 mm of the soil profile. 
Based on two years of soil moisture measurements and 
observation of work conditions, Selirio and Brown (1972) 
estimated spring workdays in Ontario from climatological 
records. They concluded that cultivation was possible when 
the soil moisture content was about 90 percent of the field 
capacity value to a depth of 120 mm regardless of soil mois­
ture content in the lower zones. They assumed a day to be 
suitable for field work if the top 120 mm of the soil was 
at or below 90 percent of field capacity, daily snowfall 
was less than 25 mm, and maximum air temperature was above 
0°C (32°F). 
Holtman et al. (1973) utilized the soil moisture bud­
gets developed by Shaw (.1963) and Baier and Robertson (1966) 
to determine available soil moisture in the top 152 mm of 
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the soil profile. They considered a day as suitable for 
corn harvesting if the available water capacity in the upper 
76 mm of the soil profile was below 95 percent on light 
soil. They suggested that percent available water capacity 
in the second 76 mm of the soil profile must also be below 
98 or 99 percent for heavy well-drained soils. No vehicle 
mobility (trafficability) was determined when soil was 
frozen. 
Baier (1973) defined a field workday as a day with no 
snow cover and with estimated soil moisture conditions in 
the upper three zones, as shown in Table 1. 
Table 1. Criteria for a field workday based on estimated 
soil moisture in the upper three zones (Baier, 
1973) 
Soil norn-h nf -nno Workday criteria; 
moisture Zone ^ () snow on ground; 
notation % of field capacity 
SM 97.5 1 
2 
3 
0- 5.08 
5.08-15.24 
15.24-25.4 
<97.5 
^97.5 
^97.5 
2 and 3 
0- 5.08 
5.08-25.4 
190.0 
S95.0 
Tulu et al. (1974) extended Holtman et al.'s work to 
frozen soil. He assumed a day was suitable for corn 
harvesting if the soil was frozen or if thawed, the available 
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water capacity in the upper 76 mm of soil profile was below 
95 percent. He assumed a day as suitable for spring tillage 
and planting operations if the available water capacity in 
the upper 76 mm of soil profile was below 95 percent and if 
the second 76 mm of the soil profile was below 98.5 percent. 
He verified the model results with observed workdays from 
three northern Indiana farms for 1970. 
Hassan and Broughton (1975) stated that tractability 
criteria for seedbed preparation appeared to be affected by 
the moisture state in the upper 25 mm and second 51 mm of 
soil profile based upon limited field observations. The 
limiting percentages of available water capacity in the upper 
25 mm and next 51 mm of soil profile for clay, clay loam and 
sandy loam soils of McDonald College Farm, St. Lawrence 
Lowlands, Quebec were recorded by them to be 10, 97; 50, 93; 
and 66, 98.2; respectively. 
Ayres (1975) predicted suitable days for corn harvest­
ing in Iowa using soil moisture budgeting techniques developed 
by Shaw (1963, 1965). He reported the following values of 
parameters in the model that had the best agreement with the 
eight-year observations: 
Maximum precipitation yesterday 13.7 mm 
Maximum precipitation today 
Unfrozen soil 6.9 mm 
Frozen soil 2.5 mm 
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Maximum depth of snow on the ground 0.0 mm 
Maximum snowfall 25.4 mm 
Maximum available soil moisture, 0-152 mm 26.7 mm 
Elliot et al. (1977) developed a soil moisture balance 
model to predict days available for soil tillage in Illinois 
during the spring months. They used percent of the avail­
able soil moisture in the upper 150 mm of soil as a tillage 
criterion, 80 percent for fine sandy loam soils, and 90 per­
cent for silt loam soils. They verified the model using 
field workday data from the Illinois Cooperative Crop Re­
porting Service and local daily field observations of favor­
able workdays and they concluded that the model was suffi­
cient to predict available tillage days on a monthly basis. 
Dyer and Baier (1979) stated that the main criterion 
for tractability was a specific maximum level of near-
surface soil moisture which must be either measured or 
assumed. They assumed the soil to be tractable when the 
moisture of the upper 15-cm layer was less than or equal 
to the field capacity. 
An antecedent precipitation index (API) was used to 
estimate tractability data needed for machinery selection 
and management (McFarland and Beach, 1981). The API was 
expressed in relation to the API value the preceding day as: 
API^ = (API^_^) (.K) + 
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where K is a value less than 1.0, to account for moisture 
losses due to evaporation, drainage, and transpiration, 
and is the rainfall on day i. They converted the API to 
days tillage lost by the following relationship: 
D = a'API + b 
where D is the number of days of field work lost, a is the 
slope of the least squares linear fit of API to days delay 
and b is the intercept for each season. A day was con­
sidered to be unsuitable for tillage if the calculated value 
of D was greater than 0.5. Otherwise, the day was assumed 
to be suitable for tillage work. They claimed that the 
advantage of t2ie API model was that it required only a long-
term daily precipitation record. 
Rosenberg et al. (1982) refined and extended Tulu et 
al.'s (1974) model and used Rutledge and McHardy's (1968) 
"go" "no-go" criteria for nonharvest field operations. A 
day was classified to be a "no-go" day if soil moisture con­
tent in the top 15.24 cm of soil was above 95 percent avail­
able water holding capacity. For sandy soils, the criterion 
was 99 percent. 
A model was developed to estimate soil moisture and 
subsequently to determine the number of available field 
working days (Acharya et al., 19 83). In their model, a 
day was considered to be "good" if the moisture in the top 
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12 cm of soil was below 95 percent of the moisture content 
at field capacity, if it had rained less than 0.38 cm on 
that day. 
Other Techniques for Estimating Working Days 
Various techniques have been used to determine the re­
lation of fraction of calendar days suitable for field work 
to climatic and soil conditions. 
Link (1962) reported records of observed numbers of 
suitable fieldwork days in Iowa. A day on which field work 
was performed was considered to be a good day. A binomial 
distribution was fitted to the occurrence of good and bad 
days during every climatic week. This technique allowed 
the estimation of the probabilities of having up to six 
suitable field days during every climatic week. Frisby 
(1965) and Marley (1965) used the same technique of binomial 
probabilities in their studies of machinery systems for corn 
production. Frisby (1970) used Link's (1962) technique to 
estimate good working days available for tillage in central 
Missouri. 
Morey et al. (1972) reported records of observed num­
bers of suitable fieldwork days in Iowa and in central 
Indiana. Fulton et al. (1976) and Ayres (1976) reported 
observed numbers of suitable days in Iowa at different 
probability levels for field operations throughout the crop 
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season based on records of Iowa Crop and Livestock Report­
ing Service. 
Carpenter and Brooker (1970) predicted suitable days 
for harvesting in Missouri from historical climatological 
records. A day on which any one of the following condi­
tions occurred was defined as an unsuitable day for harvest­
ing: 
Daily precipitation > (temp. + 17.78)/8.749 
Two-day accumulated precipitation > (temp. + 
17.78)/4.374 
Three-day accumulated precipitation > (temp. + 
17.78)/2.187 
Four-day accumulated precipitation > (temp. + 
17.78)/1.094 
Five-day accumulated precipitation > (temp. + 
17.78)/0.547 
Snowfall ^ 25 mm 
Snowdepth 2 25 mm. 
Precipitation was in mm and all temperatures were average 
daily temperature in °C. They also assumed the soil would 
be frozen on any day with an average temperature less than 
-6.7°C (20°F) and classified such days as suitable for 
harvesting regardless of precipitation if snowfall and depth 
of snow were both less than 25 mm. 
Parsons and Doster (1982) reported records of observed 
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numbers of good days in Indiana at 0.50, 0.65, 0.75 and 0.85 
probability levels for field operation based on records of 
Indiana Crop and Livestock Reporting Service. 
Summary 
Based on the preceding literature review, the following 
conclusions are drawn: 
(1) Soil tractability can be predicted by assuming that the 
ability of an agricultural machine to move in the field 
depends on the amount of moisture in the upper portion 
of soil profile. 
(2) Soil moisture budgeting techniques can be used to de­
termine the soil moisture status where actual soil 
moisture measurements have not been taken. 
(3) For good accuracy, soil moisture budgeting techniques 
require long periods of weather data and long computa­
tion time. 
(4) Determination of soil tractability is not consistent 
from one soil tractability model to the next because of 
the limiting criteria, different assumptions, and dif­
ferent inputs used. 
(5) Field operation time can be predicted from historical 
climatological records. 
(7) The limiting criteria used for estimating available 
field operation time is not consistent from one model 
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to another. 
(8) No tractability model has been developed to use the 
more accurate évapotranspiration methods. 
(9) No tractability model has been developed to use daily 
soil moisture redistribution in the top 30.0 cm of the 
soil as a criterion. 
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PROCEDURES 
A simulation model (TRACTMOD) was developed to achieve 
the objectives of this research. The model consists of two 
submodels: (1) Soil moisture balance submodel which de­
termines daily soil tractability conditions by using soil 
moisture content in the top 30 cm soil layer as a criterion, 
and (2) probability distribution submodel which predicts 
the amount of available operation time at any specific 
probability level. 
For a model to be widely applicable, its various com­
ponents must have a good theoretical basis. Accordingly, 
an effort was made to incorporate the best theories and 
methods reported in the literature. Therefore, it was 
important to assemble a linkage between various components 
of the model, allowing them to be incorporated as subrou­
tines and functions. Henceforth, various components of 
the system can easily be modified when better theories and 
methods are developed. 
Soil Moisture Submodel 
A soil moisture balance submodel to determine the daily 
soil moisture content of the top 45 cm soil layer was 
developed for this research based on the soil moisture 
balance equations of Shaw (1963, 1965) and Dyer and Baier 
(1979). Only the top 30 cm was used as a criterion for 
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soil tractability conditions. 
The soil profile was divided into three layers, as 
depicted in Figure 2. The approximate thickness of the 
soil layers was 15 cm each for zones 1, 2, and 3. The 
principal soil moisture balance equation for each zone was 
as follows : 
SMI. = SMl. , +Pt. +DIFF. - RUNOFF. - DRAINl. - EVP. X 1-1 11 1 11
SM2^ = SM2^_^ + DRAINl^ -DRAIN2^ - DIFF^ - EP^ 
SM3. = SM3. 1 + DRAIN2. - DRAINS. - EP. 
1  1 - 1  1  1 1  
where: 
SMl^ = soil moisture content of soil layer 1 during 
day i, mm; 
SM1^_^ = soil moisture content of soil layer 1 during 
day i-1, mm; 
Ptj^ = precipitation during day i, mm; 
DIFF^ = water diffused between soil layers during day 
i, mm; 
RUNOFF^ = surface runoff during day i, irnn; 
DRAINl= drainage from layer 1 during day i, mm; 
EVP^ = total évapotranspiration during day i, mm; 
SM2^ = soil moisture content of soil layer 2 during 
day i, nun; 
SM2i_i = soil moisture content of soil layer 2 during 
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PIRATION 
PRECIPITATION 
SURFACE RUNOFF 
0 
DIFFUSION lacn ZONE 1 
ZONE 2 DIFFUSION l&m 
$ 
DRAINAGE 
é ZONE 3 DIFFUSION DRAINAGE 
é 
DRA NAGE 
Figure 2. Conceptual diagram of the soil profile that was 
modeled 
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day i-1, nun; 
plant root extracted water during day i, mm; 
drainage from layer 2 during day i, mm; 
soil moisture content of soil layer 3 during day 
i, mm; 
soil moisture content of soil layer 3 during 
day i-1, mm; 
drainage from layer 3 during day i, mm; and 
the total actual daily évapotranspiration, mm. 
It is the sum of the actual surface evaporation 
and root extraction estimates. 
Model Components 
Precipitation 
Precipitation records were one of the major inputs of 
TRACTMOD model. Other weather inputs were maximum air 
temperature, minimum air temperature, snowfall, snow on the 
ground, and open pan evaporation. The accuracy of the model 
estimate for surface runoff, drainage, and surface storage 
is dependent on the exact description of precipitation. 
Therefore, a basic time increment of one day was selected 
for use in the model to allow good estimates of these model 
components. Daily weather records were obtained from 
Carlson (1984).^ 
1R. E. Carlson, 1984, personal communication, Depart­
ment of Agronomy, Iowa State University, Ames, Iowa. 
EP. 
1 
DRAIN2^ 
SM3j_ 
SM3. 1 
1-1 
DRAIN3^ 
EVPj_ 
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Diffusion 
In this model, the diffusion of small amounts of soil 
water toward the soil surface as soil layer 1 was depleted 
by surface drying was considered. The general function of 
the diffusion (soil moisture content) gradient was used and 
expressed as follows ; 
SMn SML-i 
DIFF. = (^ - iîT^) *RDC*FC 
1 FC^ FCn-1 * 
where : 
SM^ = soil moisture content of soil layer n during day 
i, mm; 
FC^ = field capacity of layer n, mm; 
SM^_2 = soil moisture content of soil layer n-1 on day i, 
mm; 
FC^_^ = field capacity of layer n-1 on day i, mm; and 
RDC = soil moisture redistribution coefficient. 
For Ames soil conditions, the redistribution coefficient is 
0.8 (Kanwar et al., 1983). This value was used in the model. 
Runoff 
Kanwar (1981) reported that Shaw (1963) developed the 
following function as an estimate for runoff : 
Runoff = 0.344 (precipitation) - 0.344 if 
precipitation > 3 cm 
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The function was estimated for Iowa corn fields. The same 
empirical function was used in the model. 
Drainage 
The soil moisture balance models discussed in the 
literature review assumed that drainage of water above 
field capacity was instantaneous and complete. But, an 
essential concept in determining the delay in field tracta-
bility after a rain is that drainage of gravity water is not 
immediate but takes place over one or more days (Dyer and 
Baier, 1979). This effect was simulated by allowing only 
a certain percentage of the gravity water in soil layer 1 
to drain out each day. Gravity water drainage out of soil 
layer 1 was computed by: 
DRAIN^ = (SM^ - FC^)*DRS 
where DRS = drainage coefficient and n = soil layer number. 
Drainage out of soil layer 1 into soil layer 2 was limited 
by the unfilled void space in soil layer 2 and by the excess 
gravity water in soil layer 1. For Clarion-Webster soil con­
ditions, the drainage coefficient is 1.25 cm/day (Kanwar, 
2 1984). The same value was used in the model. 
2 R. S. Kanwar, 19 84, personal communication, Department 
of Agricultural Engineering, Iowa State University, Ames, 
Iowa. 
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Evapotranspiration 
The procedure used to compute évapotranspiration de­
pends upon the season and the stage of crop development. 
Kanwar et al. (1983) utilized a method developed by Shaw 
(1963) and Duffy et al. (19 75) to compute évapotranspiration 
for Iowa corn. In the model, évapotranspiration was com­
puted on the same basis as that by Shaw (1963) and by Duffy 
et al. (1975) , and utilized by Kanwar et al. (1983). Shaw 
found that évapotranspiration (EVP) was related to the open 
pan evaporation (PAN) by a varying ratio, depending on the 
amount of crop cover, available soil moisture and the season 
(Kanwar, 1981). Evapotranspiration was calculated as fol­
lows (Kanwar, 1981) . 
April 1 ^  April 19 period During this period, open-
pan evaporation data (PAN) are not available for most of the 
years. The following equation was used for estimating 
évapotranspiration (Kanwar, 1981) : 
EVP = 0.035 cm/day 
April 20 to June 26 period In this period, there is 
more ground cover, and Shaw (.1963) developed a crop develop­
ment ratio (RATIO). In this period, 
EVP = PAN*RATIO 
where RATIO is read from Figure 3 and PAN is open-pan 
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CORN 
MAY JUNE 1 JULY 1 AUG 1 
CALENDAR DATE OF CORN 
SEPT 1 OCT 1 
Figure 3. Ratio of évapotranspiration for corn compared to 
open-pan evaporation (modified from Kanwar et 
al., 1983) 
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evaporation. 
June 27 to July 31 period In this period, roots 
are advancing rapidly and plants may experience stress from 
lack of available moisture. Stress factors (Figure 4), 
which are a function of percent available moisture, were 
taken into account and EVP was computed as 
EVP = PAN*RATIO*STRESS FACTOR 
August 1 to October 1 period During this period, 
corn roots are assumed to reach a depth of 150 cm or more. 
Therefore, different set of curves (Figure 5) is used to 
represent stress factors. In this period, 
EVP = PAN*RATIO*STRESS FACTOR 
In the model, values for percent available moisture at the 
root zone were obtained from Dale (1968) . 
October 2 to November 1 period In the model, the 
following function to calculate EVP during this period was 
used. 
EVP = 0.25*PAN 
November ^  to December 31 period No open pan 
evaporation data are available for this period and a con­
stant value of 0.036 cm/day was used (Shaw, 1963). 
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PERCENT AVAILABLE MOISTURE 
Figure 4. Relationship between stress factor and percent 
available moisture before August 1 (modified 
from Kanwar et al., 1983) 
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PAN > 0.75cm 
PERCENT AVAILABLE MOISTURE 
Figure 5. Relationship between stress factor and percent 
available moisture after August 1 (modified from 
Kanwar et al., 1983) 
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January 1 ^  March 31 perj.od No open pan evapora­
tion data are available for this period, and a constant value 
of 0.035 cm/day was used as the basis for data analysis. 
Field capacity 
A field capacity value was set to determine how much 
water could be held in each soil layer. According to Boone 
County soil survey (19 81), the field capacity of Clarion-
Webster soil conditions is 0.21 cm/cm. Therefore, a value 
of 3.15 cm was used for each soil layer. 
Frozen and thawed condition of the soil 
In order to predict farm machinery operation time over 
the year in Iowa, freezing and thawing condition of soil 
must be well-described. In the model, Shaw's (1965) method 
was used to describe soil freezing and thawing which was 
reported as follows. 
The soil was considered frozen when (a) a minimum air 
temperature of less than -7°C was recorded, or (b) both maxi­
mum and minimum air temperatures were >0°C for two consecu­
tive days. The ground was considered frozen as long as any 
measurable snow was present on the ground for two or more 
consecutive days, regardless of the air temperature. 
The soil was considered frozen until certain air 
temperature conditions were observed. Thawing of the soil 
occurred after (a) maximum and minimum air temperature >0°C 
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for two consecutive days, or (b) maximum air temperature 
^21°C, or (c) maximum air temperature >15.6°C, minimum air 
temperature >0°C, or (d) maximum and minimum air temperature 
both 0°C and 1.27 cm or more of rain fell, or (e) 1.27 cm or 
more rain fell when air temperature >10°C. The day on which 
one of these conditions occurred was considered as thawed. 
Tractability Criteria 
Tractability is defined as the ability of a field to 
permit a machine to operate and perform its function in the 
field. Tractability criteria were used to differentiate 
between a "workable" day and a "nonworkable" day for field 
operation. These criteria were based on the soil moisture 
content of the top layer, the amount of daily precipitation, 
snow on the ground, and daily air temperature. 
Rush (1969) found that the critical layer of soil for 
predicting single pass machinery performance could be either 
0-15 cm or 15-30 cm below the soil surface. Knight and 
Freitag (1962) and Rush (1969) found that the best correla­
tion between predicted and observed performance for most 
vehicles up to 50,000 pounds gross weight was obtained when 
the soil strength was measured in the layer 15-30 cm below 
the soil surface. They reported that the critical layer 
for light vehicles was 7.5-22.5 cm below the surface, and 
for very heavy vehicles, the critical layer was 22.5-37.5 
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cm below the surface. 
Aldabagh (1971) reported that soil strength increased 
significantly as soil moisture content decreased for agri­
cultural soils. He concluded that soil strength at a 
depth of 15 cm was adequate to support 50 passes of most 
agricultural vehicles when soil moisture content was 33%. 
Since the study by Aldabagh was conducted in 1971, it 
is reasonable to assume that there has been an increase in 
the size of agricultural machines, which will result in in­
creasing the depth of the critical soil layer. Henceforth, 
a simulation model that included the soil conditions in the 
soil layer 0-30 cm below the surface should be adequate for 
crop production machinery. 
Tractability criteria were based on the moisture con­
tent of the soil layer 0-30 cm deep. The soil moisture 
criterion was expressed as a percentage of the field capacity 
of the soil. If the soil moisture on a particular day was 
above this established criterion, that day was classified 
as a "bad" day for field operations. Depending on the 
amount of rainfall and the consecutive rainy days, a cri­
terion was used to designate a day, plus a selected number 
of days immediately preceding the rainfall, as "bad" or 
"good" for field oprations. 
The development of a general simulation model to pre­
dict tractability conditions based on a soil moisture 
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criterion has been presented. Figures 6, 7, 8, 9, 10, 11 and 
12 are diagrams and flow charts of the model components and the 
program. The model was programmed using a FORTRAN 77 lan­
guage for the IBM-personal computer.^ A listing of the pro­
gram is given in Appendix A and can be obtained from USDA-
ARS, Ames, Iowa. 
Probability Distribution Submodel 
A Markov Chain method was used in the model to calculate 
the probability of having a "bad" or "good" day for field op­
eration. This method uses transitional probabilities calcu­
lated by considering tractability conditions of a particular 
day as well as those of the preceding day. If the first day 
was "good", the transitional probability of the second day 
could be computed by dividing the number of times the second 
day was "good" when preceded by a "good" day, by the number 
of times the first day was "good". Furthermore, the concept 
of transitional probability can be illustrated by giving the 
following example. Let June 15 be "good" 8 times during a 12-
year period. The probability of June 15 being "good" in the 
future, P(G), would be 8/11. If 6 of the 8 "good" days were 
followed by a "good" June 16, then the probability of June 16 
being "good" given that June 15 was "good", P(G/G), would be 
3 Company names used in this dissertation are for iden­
tification only and do not imply a recommendation over 
other products not mentioned. 
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PRECIPITATION 
SNOW 
ON THE 
GROUND 
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DRAINAGE 
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l PIRATION i 
SOIL MOISTURE 
15 - 30 cm 
SOIL MOISTURE 
30 - 45 cm 
SOIL MOISTURE 
0 - 15 cm 
DEEP DRAINAGE 
Figure 6. Various components of soil moisture balance sub­
model 
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DATE 
PRECIPITATION 
SNOW ON THE GROUND 
MAX. AIR TEMPERATURE 
MIN. AIR TEMPERATURE 
OPEN-PAN EVAPORATION 
SIMULATION 
MODEL 
MATHEMATICAL 
AND 
LOGICAL MODELS 
FOR 
DETERMINING 
FARM MACHINERY 
OPERATION TIME 
T 
INITIAL SOIL MOISTURE 
FIELD CAPACITY 
.TRACTABILITY CRITERIA 
AVAILABLE FIELD 
OPERATION TIME 
(SOILTRACTABILITY 
CONDITIONS) 
Figure 7. Various input parameters for TRACTMOD model 
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start  
year=year+1 
day=day+1 
m0nth=m0nth+1 
init ialization 
of 
parameters 
read weather 
data 
call  solwat 
^END^ 
of the 
month 
no 
yes 
month no 
yes 
end 
of 
year 
no 
yes 
output 
stop 
Figure 8. Flow chart of TRACTMOD model 
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(start  
no 
yes 
return 
•^SOIL^ 
thawing 
determine drainage 
and diffusion 
init ialization 
of parameters 
determine moisture 
of soil  layers 
determine physical 
conditions of soil  
use function run 
to compute runoff 
determine 
tractabil i ty 
conditions 
use function evp 
to compute 
evapotranspiration 
use function 
workdy to determine 
tractabil i ty 
conditions 
Figure 9. Flow chart of soil moisture balance submodel 
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START 
rain 
no 
2.54 cm 
yes 
RETURN 
run=rain-runoff 
RUNOFF=0.344*RAIN-0.344 
Figure 10. Flow chart of function RUN 
44 
fSTVlRT 
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DATE NO EVP=0.035 APRIL 19 
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DATE NO EVP=PAN*RATI0(1) MAY 31 
YES 
DATE NO 
JUNE 15 
YES 
DATE NO 
JUNE 27 
DATE NO 
JULY 15 
YES 
DATE NO 
JULY 31 
YES 
YES 
EVP=PAN*RATI0(1)* 
STRESS (1) 
EVP=PAN*RATI0(3)* 
STRESS (1) 
EVP=PAN*RATI0(2) 
INPUT NECESSARY DATA 
FOR RATIO AND STRESS 
Figure 11. Flow chart of function EVP 
45 
DATE NO 
AUG. 15 
YES 
DATE NO 
AUG. 31 
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DATE NO 
SEPT.15 
YES 
DATE NO 
OCT. 1 
YES 
DATE NO 
NOV. 2 
YES 
.RETURN 
EVP=0.0363 
EVP=PAN*RATI0(6)* 
STRESS (1) 
EVP=PAN*RATI0(8) 
EVP=PAN*RATI0(4)* 
STRESS (2) 
EVP=PAN*RATI0(5)* 
STRESS (3) 
EVP=PAN*RATI0(7)* 
STRESS (1) 
Figure 11. (Continued) 
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NO RAIN=0. 
NRAIN=0 
NO WKDAY=1. SM2>CR2 
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NO WKDAY=0.5 
YES 
WKDAY=0, 
Figure 12. Flow chart of function WORKDY 
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Figure 12. (Continued) 
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6/8. The same approach was used over weekly periods. The 
Markov Chain method is well-documented in the literature 
(Weiss, 1964; Heerman et al., 1971; Gates and Tong, 1976; 
Amir et al., 1977; Hayhoe, 1980). 
The remaining transitional probabilities were computed 
with the following formulas: 
P(B^) = 1.0 - P(Gj^) 
P(Bi/G^_i) = 1.0 - P(G./G^_^) 
= P(Gi)P(Bi/Gi_i)/P(Bi) 
P(B^/B^_j^) = 1.0 - P(G./B^_^) 
where: 
P(G^) = probability of day i being a "good" day; 
P(B^) = probability of day i being a "bad" day; 
P(B^/G^_^) = probability of day i being a "bad" day given 
that day i-1 was a "good" day; 
P(G^/B^_^) = probability of day i being a "good" day given 
that day i-1 was a "bad" day; 
P(G^/G^_^) = probability of day i being a "good" day given 
that day i-1 was a "good" day; and 
P(B^/B^ = probability of day i being a "bad" day given 
that day i-1 was a "good" day. 
The transitional probability P(G^) of seven days being 
workable within one week was calculated using the following 
equation: 
4 9  
P(Gj) = P (G^) *P (Gg/G]^) *P (Gg/Gg) *P (G^/G^) *P (Gg/G^) * 
P(Gg/G5)*P(G^/Gg) 
In the model, it was assumed that the initial proba­
bility was connected with the first day of the period and 
the transitional (conditional) probabilities were connected 
with the remaining days. 
The equations used to calculate the transitional proba­
bilities of tractability conditions were programmed using a 
FORTRAN language. The amount of available farm machinery 
operation time at any specific probability level was the 
output of this program. A listing of the program is given 
in Appendix A. 
Model Hierarchy 
The model hierarchy is presented in Figure 13. The 
model begins by determining soil moisture content of the 
three soil layers in SOLWAT. Tractability conditions is 
determined in WORKDY. 
SOLWAT first determines physical conditions of soil as 
to whether it is thawing or frozen. The second task of 
SOLWAT is to determine surface runoff. RUN is called to 
calculate the amount of runoff. Then, SOLWAT proceeds 
through EVP to determine évapotranspiration. The moisture 
content of the three soil layers is determined in this 
subroutine. 
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RUN EVP WORKDY 
TRACTMOD 
SOLWAT 
Figure 13. TRACTMOD model hierarchy 
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Finally, SOLWAT calls WORKDY to determine soil tracta-
bility conditions. The inputs for WORKDY are soil moisture 
content of layer 1 and layer 2. The output is the available 
time for field operation. 
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RESULTS AND DISCUSSION 
A discussion of calibration and validation of TRACTMOD 
model is presented in this chapter. Soil moisture criteria 
for determining tractability conditions for the vicinity of 
Ames, Iowa were established. A table which gives the number 
of days available for field work per week at various proba­
bility levels for the vicinity of Ames was obtained. 
Data Availability 
Daily weather data were needed to determine the soil 
moisture content of the top 45 cm of soil profile. Daily 
rainfall, snowfall, maximum air temperature, and minimum air 
temperature data were obtained from Carlson.^ Other data 
such as open-pan evaporation and snow on the ground were ob­
tained from NOAA (1965-1976). 
Observed field workdays data for the Ames area are not 
available. Therefore, the model was calibrated and validated 
by using observed field workdays for central Iowa from Iowa 
Crop and Livestock Reporting Service (1965-1976). During 
these years, data were reported for the period from April to 
November. 
Validation of the Model 
It was important that the ability of the TRACTMOD model 
to predict the system response be tested before it was used in 
^R. E. Carlson, 1984, personal communication. Department 
of Agronomy, Iowa State University, Ames, Iowa. 
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any further study. Accordingly, the model was tested by using 
observed data of field workdays for central Iowa for the years 
1965-1976, except for 1972 data which were not available. 
Daily weather data for the year 197 0 were used to de­
termine appropriate values for model coefficients. The only 
criterion used was to minimize the difference between the ob­
served and predicted tractability conditions for the reported 
observed data. A trial and error procedure was used to de­
termine the soil moisture criteria that affect the tracta­
bility conditions. This procedure was repeated several times 
until the difference between the observed and predicted 
tractability conditions was minimized, thus establishing the 
soil moisture criteria. Soil moisture ^  99% of field capac­
ity for layers 1 and 2 was necessary for tractability. 
The other variables established were the initial soil 
moisture contents of the three soil layers considered in 
this study. Table 2 summarizes the values for parameters 
used in this model. The comparisons between the observed 
and predicted annual field workdays for the year 1970 re­
sulted in a difference of +1.8 days. 
A sensitivity analysis of the model was conducted to de­
termine the model response to variation in the soil moisture 
criteria. The sensitivity analysis was conducted for the 
years 1965-1971 and 1973-1976. The main idea of a sensitiv­
ity analysis is to introduce small changes in the various 
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Table 2. Values for parameters used in the model 
Value Source of information 
able 
SMI 3.20 cm 
SM2 3.20 cm 
SM3 3.20 cm 
CRl^ 99% of field capacity 
CR2 - 99% of field capacity 
DRS 1.25 cm/day 
RDC 0.8 
FCl 3.20 cm 
FC2 3.20 cm 
FC3 3.20 cm 
Assumed 
Assumed 
Assumed 
Established in this study 
Established in this study 
Kanwar (1984) 
Kanwar (1984) 
Boone County Soil Survey (1981) 
Boone County Soil Survey (1981) 
Boone County Soil Survey (1981) 
parameters of the model and to study their relative effects 
on the output variables of interest. For this model, the 
soil moisture criterion was changed by 10 percent of field 
capacity, starting at 80 percent, increasing to 90 percent, 
and to 99 percent. Table 4 gives a comparison between the 
observed and predicted soil tractability conditions at vari­
ous soil moisture criteria. From this table it is clear 
that the predicted available time for field work increases 
as the soil moisture criterion increases. A soil moisture 
criterion of 99% of field capacity gave best agreement with 
the observed number of field work days. 
Daily weather data for the years 1965 through 1976 were 
used to validate the model. For the first year simulation 
run, the initial soil moisture was assumed to be equal to the 
field capacity. Afterwards, the soil moisture content at the 
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beginning of the next year was set to be equal to the mois­
ture content of that soil layer at the end of the previous 
year. Model outputs for the years 1965 through 1976 are 
given in Appendix B. 
The comparisons between the observed and predicted soil 
tractability conditions are presented in Table 4 and plotted 
in Figure 14. The statistical analysis for studying the re­
lationship between the observed and predicted tractability 
conditions with respect to the 45 degrees line gave a corre­
lation coefficient of 0.95. This value indicates that there 
is a good agreement between the observed and predicted 
tractability conditions since this value can only be 1.0 if 
all points are on the 45 degrees line. 
Soil Tractability Conditions at Ames, Iowa 
After the TRACTMOD model was proven to be reasonably 
accurate in predicting available field operation time, it 
was used to determine probabilities of available time for 
field operations in the Ames, Iowa, area. A Markov Chain 
method was applied to calculate the probability of having a 
"bad" or "good" day for field work. 
Table 3 gives the number of days available for field 
work per week at various probability levels. In this table, 
week 1 is the first week of March and week 52 is the last 
week of February. The number of days per week available for 
field work are plotted in Figure 15. As Figure 15 shows. 
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OBSERVED AVAILABLE TIME FOR FIELD WORK (days) 
Figure 14. Comparison of the observed and predicted avail­
able time for field work for years 1965-1971 
and 1973-1976. See Table 4. Each point repre­
sents a calendar period of four to six weeks 
duration 
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Predicted number of days per week available for 
field work at Ames, Iowa, at various probability 
levels 
Probability levels 
50% 60% 70% 80% 90% 
2.50 2.16 1.73 1.23 0.70 
2.33 1.93 1.56 1.19 0.80 
3.35 2.56 1.77 1.31 0.76 
3.16 2.68 2.23 1.73 1.19 
3.24 2.75 2.23 1.67 1.06 
2.06 1.76 1.48 1.20 0.77 
2.96 2.33 1.73 1.17 0.60 
1.80 1.80 1.80 1.80 1.80 
0.84 0.67 0.51 0.34 0.17 
7.00 0.80 0.60 0.60 0.20 
6.66 2.91 2.38 1.77 0.96 
6.39 5.23 4.30 3.34 1.59 
5.88 5.47 5.06 4.48 3.56 
7.00 6.23 3.41 2.09 1.00 
7.00 5.98 5.44 3.92 1.80 
3.82 3.27 2.35 0.86 0.39 
6.63 6.00 5.36 4.75 4.19 
5.51 5.08 3.87 3.42 2.84 
7.00 7.00 7.00 7.00 5.11 
7.00 7.00 7.00 7.00 7.00 
7.00 7.00 7.00 7.00 7.00 
7.00 7.00 7.00 6.72 6.06 
7.00 7.00 6.87 6.14 5.33 
7.00 7.00 7.00 6.48 3.96 
7.00 7.00 7.00 7.00 7.00 
7.00 7.00 7.00 7.00 6.12 
7.00 7.00 7.00 7.00 6.11 
7.00 7.00 6.44 5.72 4.38 
6.22 5.77 5.29 4.73 4.06 
6.88 6.00 3.75 3.01 2.00 
7.00 7.00 4.60 3.40 0.60 
7.00 7.00 7.00 5.44 4.56 
7.00 6.81 5.74 4.41 2.13 
7.00 7.00 7.00 4.40 3.20 
7.00 5.77 5.28 4.68 3.35 
7.00 5.57 2.35 0.75 0.37 
4.71 3.91 3.35 1.80 0.60 
7.00 4.45 3.85 3.40 0.90 
6.20 4.27 1.84 0.77 0.15 
5.45 3.82 2.67 0.85 0.43 
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Table 3. (Continued) 
Week # Probability levels 
50% 60% 70% 80% 90% 
41 6.45 5.15 4.30 3.25 0.60 
42 4.85 4.32 3.74 3.01 1.69 
43 6.43 4,63 4.14 1.88 0.72 
44 6.50 4.82 3.68 1.50 0.67 
45 1.00 1.00 0.96 0.76 0.57 
46 0.0 0.0 0.0 0.0 0.0 
47 0.66 0.53 0.40 0.26 0.13 
48 1.68 1.58 1.49 1.40 1.31 
49 1.15 0.86 0.64 0.43 0.21 
50 1.60 1. 33 1.07 0.81 0.55 
51 0.92 0.73 0.55 0.37 0.18 
52 0.91 0.73 0.54 0.36 0.18 
the available days per week for field work decrease as the 
probability levels increase. 
The usefulness of Table 3 can be illustrated by the fol­
lowing example. Suppose that a farmer wants to plow 300 hec­
tares between October 21 and November 4. From Table 3, the 
minimum number of days suitable for field operations from 
week 34 through week 36 at a probability level of 70% is 
14.63 days. Therefore, the minimum plowing capacity is 20.51 
hectares per day to have a 70% probability of completion by 
November 4. If the farmer wants an 80% probability level, 
the minimum plowing capacity is 30.51 hectares per day. This 
type of information can help a farm manager to make better 
machinery selection decisions and to better schedule farm 
operations. 
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Table 4. Comparison between observed and predicted avail­
able workdays 
~r " Predicted Predicted Predicted 
Date workdays workdays workdays 
workdays ^t CR=0.90 atCR=0.99 at CR=0.80 
1965 
4/11 
5/2 
5/30-
7/4 . 
8/7 • 
8/29 
10/3 • 
10/31-
- 5/1 
- 5/29 
- 7/3 
- 7/31 
• 8/28 
-10/2 
-10/30 
-12/4 
8 
23.2 
22.9 
24 
28 
10 
26 
32 
2 
21 
2 2  
28 
28 
5 
26 
30 
6 
24 
23 
28 
2 8  
11 
28 
35 
1 
16 
21 
2 8  
28 
3 
24 
2 2  
1966 
3/27-
5/11-
5/29-
6/26-
7/31-
8/28-
9/25-
10/30-
• 4/30 
• 5/28 
6/25 
• 7/30 
8/27 
9/24 
10/29 
11/19 
23.2 
16.8 
19 
32 
27 
28  
33 
20.1 
8 
14 
19 
34 
28 
28 
35 
21 
20 
17 
20  
35 
2 8  
28  
35 
21 
5 
12 
18 
33 
2 8  
28  
35 
21 
1967 
4/2 
4/30 
5/28 
7/2 
7/30 
9/3 
10/1 • 
10/29 
- 4/29 
- 5/27 
- 7/1 
- 7/29 
• 9/2 
• 9/30 
•10/28 
•12/9 
17.4 
26 
13 
28 
34 
24 
24 
36 
2 
28 
6 
28 
35 
28 
28 
42 
9 
2 8  
12 
28  
32 
2 8  
28  
42 
0 
27 
4 
28  
35 
28  
2 8  
42 
1968 
3/30-
4/28-
5/26-
6/30-
7/28-
9/1 -
9/29-
10/27-
4/27 
5/25 
6/29 
7/27 
8/31 
9/28 
10/26 
11/30 
22 
25.1 
26.1 
23.2 
28.1 
21 
15.2 
26  
2 
27 
22  
26 
35 
24 
12 
16 
13 
27 
24 
27 
35 
23 
18 
25 
2 
26  
21 
25 
34 
7 
12 
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Table 4. (Continued) 
Observed Predicted Predicted Predicted 
Date , , workdays workdays workdays 
workdays atCR=0.90 atCR=0.99 at CR=0.80 
1969 
5/4 - 5/31 
6/1 - 6/28 
6/29- 7/26 
7/27- 8/30 
8/31- 9/27 
9/28-11/1 
11/2 -12/6 
14.8 
20 
15 
33 
22.9 
23.3 
30.7 
9 
25 
14 
32 
17 
14 
21 
12 
2 6  
17 
34 
21 
15 
30 
6 
2 2  
14 
2 8  
14 
14 
20 
1970 
3/29- 4/27 
4/26- 5/30 
5/31- 6/27 
6/28- 8/1 
8/2 - 8/29 
8/30- 9/26 
9/27-10/31 
3/28- 4/24 
4/25- 5/29 
5/30- 6/26 
6/27- 7/31 
8/1 - 8/28 
8/29- 9/25 
9/26-10/30 
4/3 - 4/28 
4/29- 5/26 
5/27- 6/30 
7/1 - 7/28 
7/29- 9/1 
9/2 - 9/29 
9/30-11/24 
3/31- 4/27 
4/28- 6/1 
6/2 - 6/29 
10.9 
25.6 
24 
33 
20.9 
16 
2 2 . 8  
19.8 
25.5 
26.1 
27.3 
28  
26 
30 
4.7 
15.9 
27 
21 
30 
13.9 
39.5 
15 
14 
19.3 
1971 
1973 
1974 
2 
21 
22 
34 
17 
15 
15 
4 
14 
2 8  
33 
2 8  
2 8  
2 8  
0 
14 
24 
23 
27 
3 
33 
1 
18 
19 
13 
23 
25 
35 
2 0  
18 
21 
15 
23 
2 8  
35 
28 
28  
32 
1 
15 
27 
23 
30 
10 
38 
7 
20  
21 
2 
20  
22  
33 
15 
15 
8 
3 
10 
2 8  
33 
2 8  
2 8  
2 8  
0 
13 
23 
2 2  
25 
2 
30 
0 
15 
17 
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Table 4. (Continued) 
Date Observed 
workdays 
Predicted 
workdays 
at CR=0.90 
Predicted 
workdays 
at CR=0.99 
Predicted 
workdays 
at CR=0.80 
1974 
6/30- 7/27 
7/28- 8/31 
9/1 - 9/28 
9/29-10/26 
10/27-11/30 
3/30-
4/27-
6/1 -
6/29-
8/3 -
8/31-
9/28-
10/26-
4/4 -
5/1 -
5/29-
6/26-
7/31-
8/28-
10/2 -
4/26 
5/31 
6/28 
8/2 
8/30 
9/27 
10/25 
11/15 
4/30 
5/28 
6/25 
7/30 
8/27 
10/1 
11/5 
26 
28  
25 
24 
25.1 
2.3 
24.3 
9.5 
35 
2 2 ,  
24 
27 
18 
14.9 
2 0 . 2  
21.2 
29.2 
27.1 
34.2 
32.1 
1975 
1976 
28  
30 
27 
26  
4 
5 
16 
7 
34 
2 8  
2 8  
28 
20 
3 
24 
25 
35 
2 8  
35 
35 
2 8  
33 
28 
28  
15 
2 
2 0  
8 
35 
28 
2 8  
28 
21 
12 
26 
25 
35 
28 
35 
35 
2 8  
2 8  
24 
2 2  
4 
5 
14 
3 
34 
28 
2 8  
2 8  
14 
1 
24 
24 
34 
2 8  
35 
35 
PROBABILITY LEVEL (%) 
Figure 15. Relationship of probability levels and annual 
available days for field work 
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SUMMARY AND CONCLUSIONS 
One of the most critical factors in selecting machinery 
of appropriate size for farm operations is the time avail­
able to complete those operations. Therefore, a simulation 
model (TRACTMOD) was developed to predict time available 
for field operations. The best procedures and theories 
presented in the literature were incorporated to formulate 
this model. Daily évapotranspiration was calculated accord­
ing to the methods developed by Shaw (1963) and Duffy et 
al. (1975). Runoff was calculated using a method proposed 
by Shaw (1963). Drainage and diffusion of moisture were 
considered in this model and computed according to the method 
of Dyer and Baier (1979). 
The model was tested to determine the soil moisture 
criteria that affect soil tractability at Ames, Iowa. Also, 
it was validated by using observed field work days data from 
the Iowa Crop and Livestock Reporting Services. 
A Markov Chain method was used in the model to calculate 
the probability distribution of available time for field 
work. The output of this process was in the form of a table 
which gives the available time for field work at various 
probability levels for every week of the year. 
The following conclusions were drawn from this study: 
(1) Soil tractability is affected by the soil moisture 
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content of the top 30 cm of the soil profile. 
(2) Time available for field work is affected by soil 
moisture criteria. 
(3) The comparisons between the observed and predicted 
available time for field work for various years shows 
that the model is reasonably accurate in predicting 
tractability conditions. 
(4) Time available for field work decreases as the proba­
bility level increases. 
(5) The model can be used to predict available time for 
various tillage systems if observed workday data have 
been recorded for those systems. 
(6) The model can help a farm manager to make better 
machinery selection decisions and to better schedule 
farm operations. 
(7) A personal computer with 256 K of memory can be used 
to develop and run a simulation model of this type 
and complexity. 
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APPENDIX A. TRACTMOD MODEL FORTRAN LISTING 
C f * * x ********************************* ******************************** 
c * 
C**** SIMULATION MODEL FOR PREDICTING SOIL TRACTABILIIY * 
C CONDITIONS FOR CROP PRODUCTION SYSTEMS. * 
C * 
C **********»»*#»*****»******»********»**»***#**»»* * 
C K * * 
C * K- * 
C * DEVELOPED AND PROGRAMMED AT IOWA STATE UNIV., » * 
C * AMES,IOWA. * * 
C *(>()()(>()(>()<)(>()(><)()(>()()()()(>()()(>(>(* » 
C * ********************************* * * 
c * * * * * 
C *AUTHOR:* AHMED SALEH BABEIR , 1784 * * * 
C * * * 4 * 
C * ********************************* * * 
c * * * 
c ************************************************* * 
c * 
c * 
c**** DEFINITION OF VARIABLES & TERMS * 
C * 
C IDATE(1)=YEAR * 
C IDATE(2)=M0NTH * 
C IDATE(3)=DAY * 
C IDATE(4>=JULIAN DAY * 
C ITEMP<1)=MAXIMUN AIR TEMPERATURE * 
C ITEMP(2)^MINIMUM AIR TEMPERATURE * 
C NRAIN=NUMBER OF RAINY DAYS * 
C SM(1>=S0IL MOISTURE OF SOIL LAYER 1 * 
C SM(2)=S0IL MOISTURE OF SOIL LAYER 2 * 
C SM(3)=S0IL MOISTURE OF SOIL LAYER 3 * 
C FC(n=FIELD CAPACITY OF SOIL LAYER 1 * 
C FC(2)=FIELD CAPACITY OF SOIL LAYER 2 * 
C FC(3)=FIELD CAPACITY OF SOIL LAYER 3 * 
C DRS=SOIL DRAINAGE COEFFICIENT * 
C RDC=DIFFUSION COEFFICIENT * 
c wkday=work:aeile day * 
C ISNOW=SNOW ON THE GROUND * 
C CR<1,2)=CRITERIA FOR TRACTABILITY * 
C D & DD =ARE DUMMY VARIABLES * 
C IYEAR=STARTING YEAR FOR CALCULATION * 
C JYEAR=ENDING YEAR FOR CALCULATION * 
C IMDNTH=STARTIN6 MONTH OF THE YEAR TO BE CONSIDERED * 
C JMONTH=ENDING MONTH OF THE YEAR * 
C JDAY=LAST DAY OF THE MONTH * 
C SnLWAT=NAME OF A SUBROUTINE THAT CALCULATES SOIL MOISTURE * 
C RUN=NAME OF A FUNCTION THAT CALCULATES SURFACE RUNOFF * 
C EVP=IMAME OF A FUNCTION THAT CALCULATES EVAPOTRANSPIRATION * 
C WDRKDY=A FUNCTION NAME WHICH DETERMINES TRACTABILITY CONDITIONS * 
C * 
C * 
C********»*****************************************************#****** 
C 
c 
DIMENSION IDATE(4>,ITEMP(2),NRAIN(7),WEEK(7) 
COMMON /WKDAYY/1DATE,ITEMP,SM(3),FC<3>,DRS,RDC,WKDAY,ISNOW 
1 ,CR(3) 
INTEGER D,WK,SN 
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HtHL RHIN 
OPEN( 3,FILE='A:DATA') 
OPEN (6, FILE= ' OUT. DAT ' ,STATIJS= 'NEW ' > 
WRITE(*,9) 
9 FORMAT(IX,'ENTER THE STARTING YEAR '\) 
READ(*,11)IYEAR 
11 FORMAT(I2> 
WRITEC*,12) 
12 FORMAT (IX,'ENTER THE ENDING YEAR '\) 
READ(*,11)JYEAR 
WRITE(*,13) 
13 FORMATdX, 'ENTER SOIL DRAINAGE COEFFICIENT '\) 
READ(»,14)DRS 
14 FORMAT(F2.1) 
WRITE(*,15) 
15 FORMAT(IX, 'ENTER THE DIFFUSION COEFFICIENT '\> 
READ(*,14)RDC ^ 
WRITE(*-, 16) 
16 FORMAT(IX, 'ENTER INITIAL SOIL MOISTURE OF LAYER 1 '\) 
READ(#,17)SM(1) 
17 FORMAT(F4.2) 
WRITE(*,18) 
18 FORMAT(IX,'ENTER INITIAL SOIL MOISTURE OF LAYER 2....'\) 
READ(*,17)SIK2) 
WRTTE(*,19) 
19 FORMAT(IX,'ENTER INITIAL SOIL MOISTURE OF LAYER 3 '\) 
READ(*,17)SM(3) 
WRITE(*,22) 
22 FORMAT(IX, 'ENTER FIELD CAPACITY OF LAYER 1 '\> 
REflD(*,23)FC(l) 
23 FORMAT(F4.2) 
WRITE(*,24) 
24 FORMAT(IX, 'ENTER FIELD CAPACITY OF LAYER 2 '\) 
READ(*,23)FC(2> 
WRITE(*,25) 
25 FORMAT(IX,'ENTER FIELD CAPACITY OF LAYER 3 '\) 
READ(*,23)FC(3) 
WRITE(*,20) 
20 FORMAT(IX,'ENTER TRACTABILITY CRITERIA...CRr,CR2'\) 
REAn(*,21)CR(l),CR(2),CR(3) 
21 FORMAT(3F4.2) 
WRITE(*,33) 
33 nORMATdX, 'ENTER THE STARTING MONTH '\) 
READ(*,35)IMONTH 
35 FORMAT(12) 
WRITE(*,37) 
37 FORMAT (IX, 'ENTER THE ENDING MONTH '\) 
READ(*,35)JMONTH 
D=0 
DD=0 
SUI-1DAY=0 
WKDAY=0 
DO 50 LYR=IYEAR,JYEAR 
WRITE(6,10)LYR 
10 FORMAT(/15X,'WORKABLE DAYS FOR THE YEAR 19',I2//7X, DATE', 
1 lOX,'PREDAICTED'/2X,'YR(JULIAN)-MO/D',2X,'(DAYS/WEEK)') 
DO 50 LNO=IMONTH,JMONTH 
IF(LMO.EQ.4.OR.LMO.EQ.6.OR.LMO.EQ.9.OR. LMO.EQ.11)GOTO 1 
IF(LMO.EQ.1.OR.LMO.EQ.3.OR.LMO.EQ.5.OR.LMO.EQ.7.OR.LMO.EQ. 
1 8.OR.LMO.EQ.10.OR.LMO.EQ.12)GOTO 2 
IF(LMO.EQ.2.AND.LYR.EQ.68.OR.LYR.EQ.72.OR.LYR.EQ.76)GOTO 3 
IF(LM0.EQ.2.AND.LYR.NE.68.0R.LYR.NE.72.OR.LYR.NE.76)GOTO 4 
1 JDAY=30 
GOTO 26 
2 JDAY=31 
GOTO 26 
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KhHL KHIN 
OPEN( 3,FILE= A:DATA') 
OPEN(6,FILE=•OUT.DAT•,STATUS='NEW') 
WRITE(*,9) 
9 FORMAT'(IX , 'ENTER THE STARTING YEAR ' \) 
READ(*,11)IYEAR 
11 FORMAT(12) 
WRITE(*,12) 
12 FORMAT ( IX ,'ENTER THE ENDING YEAR '\) 
READ(*,11)JYEAR 
WRITE(*,13) 
13 FORMAT(IX, 'ENTER SOIL DRAINAGE COEFFICIENT \) 
READ < »,14)DRS 
14 FORMAT(F2.1) 
WRITE(*,15) 
15 FORMAT(IX, 'ENTER THE DIFFUSION COEFFICIENT '\) 
READ (»,14)RDC 
WRITE(#,16) 
16 FORMAT(IX,'ENTER INITIAL SOIL MOISTURE OF LAYER 1 '\) 
READ(*,17)SM(1) 
17 FORMAT(F4.2) 
WRITE(*,18) 
18 FORMAT(IX,'ENTER INITIAL SOIL MOISTURE OF LAYER 2 '\) 
READ<*,17)SM(2) 
WRITE(*,19) 
19 FORMAT(IX,'ENTER INITIAL SOIL MOISTURE OF LAYER 3 '\> 
READ<*,17)SM(3) 
WRITE(*,22) 
22 FORMAT(IX,'ENTER FIELD CAPACITY OF LAYER 1 '\) 
RErtD<*,23)FC(l) 
23 FORMAT(F4. 2) 
WRITE (4, 24) 
24 FORMAT(IX,'ENTER FIELD CAPACITY OF LAYER 2 '\) 
READ ( *,23)FC(2) 
WRITE(*,25) 
25 FORMAT(IX,'ENTER FIELD CAPACITY OF LAYER 3 '\) 
READ<»,23)FC(3) 
WRITE(*,20) 
20 FORMAT(IX,'ENTER TRACTABILITY CRITERIA...CR1,CR2'\) 
READ<*,21)CR(1),CR(2),CR(3) 
21 FORMAT(3F4. 2) 
WRITE(»,33) 
33 FORM AT (IX, ENTER THE STARTING MONTH '\> 
READ (*,35) I MONTI I 
35 FORMAT(12) 
WRITE(*,37) 
37 FORMAT(IX,'ENTER THE ENDING MONTH '\) 
READ(*,35)JMQNTH 
D=0 
DD=0 
SUMDAY=0 
WI<DAY=0 
DO 50 LYR=IYEAR,JYEAR 
WRITE(6,10)LYR 
10 FORMAT(/15X,'WORKABLE DAYS FOR THE YEAR 19',I2//7X,'DATE', 
1 lOX, 'PREDAICTED'/2X, 'YR(JULIAN)-MO/D',2X, '(DAYS/WEEK) ') 
DO 50 LMD=IMONTH,JMDNTH 
IF(LMO.EB.4.OR.LMO.EQ.6.OR.LMO.EQ.9.OR.LMO.EQ.11)GOTO 1 
IF(LMO.EQ.1.OR.LMO.EQ.3.OR.LMO.EQ.5.OR.LMO.EQ.7.OR.LMO.E0. 
1 8.OR.LMO.EQ.10.OR.LMO.EQ.12)GOtO 2 
IF(LNO.EQ.2.ANP.LYR.EQ.68.OR.LYR.E0.72.OR.LYR.EQ.76)GaTO 3 
IF (LMO. EQ. 2. AND. LYR. NE. 68. OR. LYR. NE. 72. OR. LYR. NE. 76) GOTO 4 
1 JDAY=30 
GOTO 26 
;•! JDAY=^31 
GOTO 26 
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JDAY==29 
GOTO 26 
t JDAY=2S 
GOTO 26 
26 DO 50 LDAY=1,JDAY 
READ( 3,2S,END=99>IDATE(l),IDATE(2),IDATE(3),WK,ITEMP(l), 
1 ITEMP(2),RAIN,SN,IDATE(4),ISNOW,PAN 
. 28 FORMAT(12,IX,12,IX,12,IX,12,IX,I.3,IX,13,IX,F4.2,IX,13,IX, 13,IX, 
1 I2,1X,F3.2) 
CALL BOLWAT(DD,PAN,RAIN) 
IF(SUMDAY.GE.O)GOTO 7 
7 IF(DD.EQ.0)DD=1 
SUMDAY=SUMDAV+WKDAY 
D=D+1 
WEEK<D)-^WKDAV 
IF(D.E0.7)6OTO 30 
GOTO 50 
30 WRITE(6,31)IDATE(l),IDATE(4>,IDATE(2),IDATE(3),SUNDAY, 
1 (WEEI<(D) ,D=1,7) 
0=0 
SUMDAY-0 
31 FORMAT(2X,12,'( ' ,13, ') — ',12, ,12,6X ,F4.1,lOX, 
1 ' WORKABLE DAYS/WEEK=',7F2.0) 
50 CONTINUE 
99 CLOSE( 3) 
STOP 
END 
SUEiRDUT I NE SOL WAT ( DD, PAN, R AIN ) 
C * 
C THIS SUBROUTINE SIMULATES MOISTURE MOVEMENT IN THE SOIL PRO- * 
C FILE. * 
C 
C DEFINATI ON OF VARIABLES * 
C ======================= * 
C 
C SM=SOIL MOISTURE OF THE GIVEN LAYER * 
C PAN=DPEN--PAN EVAPORATION * 
C RAIM=RAINFALL(PRECIPITATION) * 
C DMAX32=NUMBER OF COSECUTIVE DAYS THAT HAD MAX. TEMP. OF 32 F * 
C DMIN32=NUMBER OF CONSECUTIVE DAYS THAT HAD MIN. TEMP OF 32 F * 
C ITI1AW=B0IL PHYSICAL CONDITION(THAWING OR FREEZING) * 
C DSNDW=NUMBER OF DAYS HAD MEASUREABLE SNOW ON THE GROUND * 
C RUN=SURFACE RUNOFF * 
C DRAIN=WATER DRAINAGE BETWEEN SOIL LAYERS * 
C EVP=ACTUAL SURFACE EVAPORATION * 
C DD=DUMMY VARIABLE FOR PRESENTING WEEK DAYS * 
C WKDAY=WORI:ABLE DAY 
C** H *****)(•***••)( ****** *** ************************************************* 
DIMENSION I DATE(4),ITEMP(2) 
COMMON /WKDAYY/IDATE,ITEMP,SMI,SM2,SM3,FCl,FC2,FC3,DRS,RDC, 
t WKDAYl,ISN0W,CR1,CR2,CR3 
C THIS PART OF THE PROGRAM INITIALIZES SEVERAL PARAMETERS 
IF(DD.NE.O)ROTO 1 
DMAX32=0 
DMIN32=0 
ITHAW=0 
DSN0W=O 
C THIS PART CHECKS FOR THE JULIAN DAY 
• 1 JULDAY=IDATE(4) 
C IF THE DATE IS LESS THAN MARCH 31,COUNTS HOW MANY DAYS THAT 
C HAVE MIN. AIR TEMP. OF 32 IN ORDER TO DETERMINE WHEATHER 
C THE SOIL IS FROZEN OR NOT. 
IF (JULDAY.LT.90)60T0 3 
C IF THE DATE IS MORE THAN MARCH 30 OR LESS THAN NOV.30 
C CALCULATE TOTAL EVAPORATION. 
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IF (J ULDAY.GE.90.OR.J ULDAY.LE.334)GOTO 18 
C IF THE DATE MORE THAN NOV.2,COUNTS HOW MANY DAYS HAVE A MIN. 
C AIR TEMP. OF <32 TO DETERMINE WHEATHER SOIL IS FROZEN OR NOT. 
IF (JULDAY.GE.305)GOTO 3 
3 IF (ITEMP(2>.LT.32)G0T0 4 
DMIN32=DMIN32+1 
GOTO 5 
4 DMIN32=0 
5 IF (ITEI1P(1).6E.32)G0T0 6 
DMAX32=DMAX32+1 
GOTO 7 
6 DMAX32=0 
7 IF (IBNOW.EQ.O)GOTO B 
DSNOW=DSNOW+1 
GOTO 9 
a DSN0W=0 
C THIS PART OF THE PROGRAM DETERMINES SOIL PHYSICAL CONDITION BY USING 
C AIR TEMP. AS AN INDEX FOR SOIL THAWING AND SOIL FREEZING. 
9 IF (ITHAW.EQ. DGOTO 17 
IF (ITEMP(1).LT.20>G0T0 12 
IF (DMAX32.GT.2)6DT0 12 
IF (DSN0W.GT.2)G0T0 12 
GOTO 18 
10 IF (ITHAW.EG.1)ITHAW=0 
GOTO 18 
12 IF (ITHAW.EQ.O)ITHAW=1 
13 IF (RAIN.GT.0.)GOTO 16 
IF (ISNDW.GT.O.)60T0 16 
IF(J ULDAY.GT.273)GOTO 14 
IF (ITEMP(2).LT.20)GOTO 16 
IF ( ITEMPd ) .LT.32)G0T0 16 
14 WKDAY1=1. 
RETURN 
16 WKDAY1=0. 
RETURN 
C IF MAX. AIR TEMP,>70 GOTO 10 
17 IFdTEMPd) ,GT.70)G0TD 10 
IF (DMIN32.GT.2)60T0 10 
IF (ITEMPd) .GT.60. AND. ITEMP(2) .6T.30)GOTO 10 
IF(RAIN.LT..3)G0T0 13 
IF (ITEMPd). BE. 50) GOTO 10 
IF (ITEMP(2).GT.32)G0T0 10 
GOTO 13 
C******* CALL FUNCTION EVP TO CALCULATE TOTAL EVAPORATION 
15 EVP1=EVP(PAN,JULDAY) 
GOTO 19 
C******* CALL FUNCTION RUN TO CALCULATE SURFACE RUNOFF 
19 RUN1=RUN(RAIN,JULDAY) 
C THIS PART OF THE PROGRAM CALCULATES SOIL MOISTURE OF THE THREE 
C SOIL LAYERS. 
REMAIN=RUN1-EVP1 
SM1=SM1+REMAIN 
SM2=SM2+REMAIN 
IF(SM2.LT.O.)SM2=0. 
IF (SM1.GT.FC1)SM1=FC1 
IF(SMl.LT.O.)SM1=0. 
SM11=SM1/FC1 
SM22=SM2/FC2 
SM33=SM3/FC3 
- C******* CALL FUNCTION WORKDY 
WKDAY1=WORKDY(RAIN,CR1,CR2,CR3,SM11,SM22,WKDAY) 
IF (JULDAY.LT.120.AND.RAIN.GT.0.01)WKDAY1=0. 
SM3=SM3-EVP1 
SM111=SM1+(SM22-SM11)*FC1*RDC 
IF (SM11.LT.SM22)SM1=SM111 
IF(SM3.LT.O.)SM3=0. 
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IF (SM2.GT.FC2)GOTO 20 
IF (SM2.GT..9)G0T0 22 
DRAIN=-(SM3/FC3-SM22)*FC2*RDC 
GOTO 21 
20 DRAIN=(SM2-FC2)*DRS 
21 SM.3=SI13+DRAIN 
SM2=SM2-DRrtIN 
22 IF (SH3.GT.FC3)SM3=BM3-(SM3--FC3) *DRS 
IF (SM2.LT.0.)SM2=0. 
IF (SM3.LT.0.)SM3=0. 
RETURN 
END 
FUNCTION RUN(RAIN,IDATE) 
C THIS FUNCTION CALCULATES SURFACE RUNOFF » 
C** 
C 
IF (RAIN-1.0)2,1,1 
1 RUN0FF=0.344*RAIN-0.344 
GOTO 3 
2 RUN0FF=0. 
3 RUI>l=P;AIN-RUNOFF 
RETURN 
END 
C 
FUNCTION EVP(PAN,JULDAY) 
C********************************************************************* 
C THIS FUNCTION CALCULATES TOTAL EVAPORATION AS A FUNCTION OF * 
C OPEN-PAN EVAPORATION,THE RATIO BETWEEN EVAPOTRANSPIRATION * 
C AND OPEN-PAN EVAPORATION,AND PLANT STRESS FACTOR. * 
C * 
C DEFINITION OF VARIABLES * 
C * 
C EVP=TOTAL EVAPORATION * 
C RATIO=EVAPOTRANSPIRATION/DPEN-PAN EVAPORATION * 
I: STRESS=STRESS FACTOR DUE TO PLANT GROWTH STAGE * 
C********************* ***********»•*)( ********************************** 
DIMENSION RAT 10(8) ,STRESS(3) 
DATA RATIO/.38,.55,.72,.84,.80,.67,.50,.35/, 
I STRESS/.94,.06,.35/ 
C CACULATION OF TOTAL EVAPORATION 
IF(J ULDAY.GE.306)GOTO 1 
IF(JULDAY.LE.109)GOTO 2 
IFIJULDAY.GT.109.AND.JULDAY.LT.152)GOTO 3 
IF(JULDAY.6E.152.AND.JULDAY.LT.166)GOTO 3 
IF(JULDAY.GE.166.AND.JULDAY.LT.178)GOTO 4 
IF(JULDAY.GE.178.AND.JULDAY.LT.196)GOTO 5 
IF(JULDAY.GE.196.AND.JULDAY.LE.212)GOTO 6 
IF(JULDAY.GE.213.AND.JULDAY.LE.227)GOTO 7 
IF(JULDAY. GE.228.AND.JULDAY.LE.243)GOTO 8 
IF(JULDAY.GE.244.AND.JULDAY.LE.258)GOTO 9 
IF(JULDAY. GE.259.AND.JULDAY.LE.274)GOTO 10 
IF(JULDAY.GT.274.AND.JULDAY.LT.306)GOTO 11 
1 EVP=.0143 
RETURN 
2 EVP=.0138 
RETURN 
3 EVP=PAN*RATI0(1) 
RETURN 
4 EVP=PAN*RATI0(2) 
RETURN 
5 EVP=F'AN*RATI0 (3) «STRESS (1) 
RETURN 
6 EVP=PAN*RATI0(4)*STRESS(1) 
RETURN 
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7 Er VP=HAN»Rrt PIG ( 4 ) «STRESS (2) 
RETURN 
8 EVP=^PAI\I*RATID(5) *STRESS(3) 
RETURN 
9 EVP=PAN*RAT 10(6)«STRESS(1) 
RETURN 
10 EVP=PAN*RAT10(7)«STRESS(1> 
RETURN 
11 EVP=PAN*RATI0(8) 
RETURN 
END 
FUNCTION WORKDY(RAIN,CRI,CR2,CR3,SM1,SM2,WKDAY) 
C******»****«*K-**«**»*«******«*************»**»*«********************** 
C THIS FUNCTION DETERMINES THE TRAFFICABILITY OF THE SOIL 
C FOR A GIVEN TILLAGE OPERATION. * 
C * 
C DEFINITION OF VARIABLES * 
C * 
C NRAIN=NUHBER OF RAINY DAYS 
C WKDAY,RAIN,SM1,SM2,AND SM3 ARE AS DEFINED BEFORE. « 
C********************************************************************** 
C INITIALIZATION OF SEVERAL PARAMETERS 
NRAIN-0 
WKDAY1=0. 
WKDAY2=0. 
WKDAY3=0. 
C 
IF (RAIN.EG.O.)NRAIN=0 
GOTO 1 
3 IF (RAIN.GT.O.)NRAIN=NRAIN+1 
IF (NRAIN.GT. DGOTO 2 
WKDAY=.5 
GOTO 10 
2 IF (RAIN.GT..20)G0TD 4 
IF (NRAIN.GE.3.AND.RAIN.GT..05)GOTO 8 
IF (NRAIN.EQ. 2. AND. RAIN.GT. . DGOTO 8 
1 IF (SMI.GT.CRl)GOTO 8 
IF (SM2.GT.CR2)G0T0 6 
WKI)AY=1. 
GOTO 14 
4 IF (NRAIN.GT. DGOTO 7 
WKDAY=.5 
IF (WKDAY3.EB.0.)GOTO 5 
5 Wh.'DAY3=0. 
GOTO 11 
6 IF (SM2.LT.1..AND.SM2.GT.CR2)GOTO 9 
7 WKDAY=0. 
GOTO 14 
8 IF (SM2.GT.CR2)GOTO 7 
IF (SMl.GT.1.>GOTO 7 
9 WKDAY=.5 
IF (NRAIN.EQ.OJGOTO 12 
IF (WKDAYl.GE..5)GOTO 12 
10 IF (WKDAY2+WKDAY.GT..5)GOTO 12 
WKDAY2=.5 
11 WDRKDY=0. 
GOTO 15 
12 WKDAY2=0. 
13 W0RKDY=1. 
GOTO 15 
14 WORKDY=WKDAY 
15 WKDAY1=WKDAY 
RETURN 
END 
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C***-***»*» »* M H* *************»******** ***-******»***»*»*******)!*»-»* ««*« 
C 
C tllIG PTtaORAM CALCULAIES THE AVAIl.APLE TIME FOR FIELD 
C WniîK AT VARIOUS PROBABILITY LEVELS.IT USES MARKOV 
C CHAIN METHOD. 
C 
C «« •* » *************************************************** » K 
c * * 
c * * 
C * WRITTEN BY J AHMED SALEH BABEIR , 1984 * 
C * * 
C * * 
C 41# ini*»-************!(****•***»***********»**«»***•***«»«* « 
C * 
M * H **************** «*)(*«*****«•***» ** 
IMIERER X,DAYS(15) 
DIMENSION row (52) ,PI3W(52) ,PGLiW(52) ,PBGW(52) ,PGGW(52) ,PBBW(52) 
DIMENSION WI:;DAY(55IXI) .STORE (366,15) ,PB(366) ,PBB(366) , 
2 PDG(366), PG(366),PtiG(366),PGB(366),CPO(53),PGO(53),PG1(53), 
3 PQ2(53) , P(33<53),PG4(53),PG5(53),PB6(53),PG7(53),CP1(53),CP2(53) 
4 ,CF'3(53), CP4(53),CPS(53),CP6(53),CP7(53),NW(52),PL(10) 
DIMENSION PC(52),P1(02), P2(52),P3(52),P4(52),P5(52),P6(52), 
6 n(52),PALO(52),PAL1(52), PAL2(52),PAL3(52),PAL4(52),PAL5(52), 
7 r AL6(52) ,PAL7(52) , TA(52,10) ,TTDA(li:i) 
iU)AY=365 
NaiJH^O 
ni l.-N(tl ,FILE='WICDAY' ) 
WRIie(*,60) 
60 rURMftf(IX,'ENlER NO. OF YEARS',\) 
READ(*,61)IYEAR 
61 FORMAT(12) 
WRIIE(*,62) 
62 FORMAI(IX,'ENTER NO. OF DAYS PER YEAR",\) 
READ(*,63) (DAYS(I),I=1,IYEAR) 
63 FORMAT(13) 
DfJ 2 J =1,1 YEAR 
NI)^nAYS(J> 
NSI IM=N!;UM+ND 
2 CONTINUE 
READ(11,2000) (WI.DAY(I),1=1,NSUM) 
2000 FURMAT(4X,F2.0) 
11^0 
no 4 J =^=1,1 YEAR 
NU=DAYS(J) 
DO 4 1=1,ND 
11=11+1 
SmiiEd ,J)'=WKDAY(XI) 
4 CONTINUE 
M=0 
[)U 3 1 = 1,52 
BniAD=0. 
F;if)AD2=0. 
DO 5 K-1,7 
M-H+l 
DO 5 J = 1,I YEAR 
IF(STORE(M,J).LT.1.)GOTO 20 
GO 10 5 
28 BBAD=BBAD+1. 
ni=M-l 
IF ( UI .CT.O) 11 t=M 
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IF ( B IUKE ( 111, J ) . LT. 1. ) MflD2=EiEiAD2+l. 
5 CONriNUe 
ir IBLini). EC!. 0. ) 15DAD=. 0001 
PDW(I)^DBADZ(IYEAR*7.) 
F'nr<W(I>'=EiEiAD2/DhiOD 
PGW(U^1.-PDW(I) 
Ft!tiW(I) = l.-PEiBW(I) 
IFd'MW (I ) . EQ.O. ) FGW ( I > =. 0001 
PBGW < I ) =PBBW ( I ) IF-BW ( I ) /FGW ( I ) 
FURW<n=»l.-PliBW(l) 
3 CON IINUE 
DO 6 1=1,JDAY 
niAI)=0. 
BAD2=-0. 
DO 7 J=1,1 YEAR 
IF(SIORE<I,J).LT.1. )QOTO 10 
GOTO 7 
10 BAD=BAD«-1. 
11=1-1 
IF(II.EQ.O)II=I 
IF<Sr[ir<E(II,J) .LT. 1. )BAD2-BAD2+1. 
7 CONTINUE 
IF < BAU.EO.0.)BAD=.0001 
FD<I)=BAD/IYEAR 
PKil.UI)=BAD2/DAD 
FG(I)=1.-PB(I) 
IF(1.EO.1)rPB=PB(I) 
IFd.EO. 1)PP0=PG(I) 
PGB( n-'l .-PBEKI) 
IF ( l- G ( I ) . EG!. 0. ) FG ( I ) =. 0001 
PDG ( I ) =F'GB ( I ) *PB ( I ) /PB ( I ) 
PGG(I) = 1.-PBG(I) 
pr G--=PG ( I > 
PFIi -^PP ( I ) 
6 CON(INUE 
I-l 
12=2 
I3=r. 
11=4 
15-5 
16=6 
17=7 
UO 8 J=l,52 
A1=-PG(I)*PGQ<I2)-HPGG(I3)*PGG(I4)*PGG(I5)*PGG(I6)*PGG(I7> 
A2=PB(I)UPGB(12)*PGG(13)*PGG(14)#PGB(15)*PGG(16)*PGG(17) 
A3=PG(I)* PBG(12)*PGB(13)* PGB(14)* PGG(15)*PGG(16)* PBB(17) 
A4=PB(I>*PGG(I2)*PBG(13)*PBB(14)*PGB(I5)*PGG(I6)*PGG(17) 
A5=PG(I)*PGG(12)*PGG(13)*PBG(14)*PGB(15)*PGG(16)*PGG(17) 
ft6=PG(I)*PGG(12)*PBG(13)*PGG(14)*PBB(15)*PBB(16)*PBG(17) 
A7=PG(I)*PGQ(12)*PGG(13)*PGB(14)*PGG(15)*PBG(16)*PGB(17) 
AB=PG(I)*PGG(12)*PGG(13)*PGB(14)*PGG(15)*PGQ(16)*PBG(17) 
A7=PB(I)*PBB(12)*PBB(13)»PGG(14)*PGG(15)*PGG(16)*PGG(17) 
A10=PB(I)*PQB(12)*PBG(13)*PB0(14)*PGG(15)*PBB(16)*PGG(17) 
All-PB(I)*PGB(12)*PQG(13)*PBG(14)*P6B(15)*PGB(16)*PGG(17) 
A12--Pi:i(I)*PGD(I2)*PBQ(I3)*Pf3Q(I4)*PBQ(I5)*PGB(I6)*PGG(I7) 
A13=PD(I)KPGD(12)*PGG(13)*PGa(14)«PGD(15)*PBB(16)*PGB( 17 ) 
A14=-PD( I)*PI3B(I2)*PGQ(I3) «PGG ( 14) *PGQ ( 15) *PGG ( 16) *PBQ( 17) 
A15=rG(I)*PB6(12)*FBB(13)*PGI3 (14)*PGG(15)*PGG(16)*PGG(17) 
A)6=PG(I)*PBG(I2)*PGB(I3)*PBG(I4)*PGB(I5)*PGG(I6)*PGB(I7) 
A17=rG(I)*PDB(12)*PGB(13)*PBG(14)*PBG(15)*PGB(16)*PGG( 17) 
A1G--PU( I) iiPD0(I2> NPGBdS) *FG(3 ( 14 ) uPGO ( 15) «PBG ( 16) *PGB ( 17) 
A1'7=FTJ(1) l(PBG(12)*PGB(I3>*PGG(I4) iiPGG ( 15) *PGG ( 16) «PBG ( 17 ) 
A20=rG(I)* PGG(12)« PBB(13)* PBB(14)"PGB(15)*PGG(16)*PGG(17) 
A21=rB(I)*PGG(I2)*PBG(I3>*PGB(I4)*PBG(I5>*PGB(I6)*PGG(I7> 
A22'^rG(I)*PGG(12)*PBB(13)*P6B(14 > *PGB(15)*PBB(16)*P6B(17) 
A7:^=PR( T ) *PnA(T7)*PFlR(Tl) *PnFH T 4 ) *PRR (t •=:» »PRR ( T A) «PBR ( T 7 ) 
80 
fl24=PG 
A25=PG 
A26=PG 
A27=PG 
A28=PG 
A29=PG 
ft30=PB 
A31=PB 
A32=PB 
A33=PB 
A34=PB 
A35=P£i 
A36=Pe 
A37=PEi 
A3B=PI3 
A3'?=PEi 
A40=PB 
A41=PB 
A42=PB 
A43=PB 
A44=PB 
A'15=PG 
A46=PB 
A4 7^PG 
A48-PQ 
A47=PG 
A50=PB 
A51=PG 
A52=PG 
A53=PG 
A54=PB 
A55=PG 
A56=PB 
A57=-PG 
A5Q=PB 
A59=PG 
A60=PB 
A6.t=PG 
A62=PG 
A63=PG 
A64=PG 
A65=PB 
A66=PB 
A67r:pB 
A68=PB 
A69=PU 
A70=PB 
A71=PB 
A72=PB 
A73--=PD 
A74=PB 
A75==PB 
A76=PB 
A77=PB 
A78=PD 
A79-PB 
flBO=PB 
ABl^PD 
A82=PB 
A83=PB 
A84=PB 
AB5=PR 
A86=PG 
A87=PG 
AB8=PG 
AR9=PR 
(IH<PBG 
(I> *PGG 
(I)*PBB 
(I)*PBG 
(I> *PGB 
(I>*PBG 
(I)«PBB 
(I> *PBB 
(I)*PBB 
(n*PBB 
(I>-*PBB 
(I> *PBB 
(I)*PBB 
(DiiPGB 
(I> *PBB 
(I> NPGB 
(I)*PBB 
(I> *PGB 
(I)*PBB 
(I>*PBB 
(n*PBB 
(I>*PBG 
(I>*PBG 
( I> *PBG 
(I> *PBG 
(I)«PDG 
(I)*PBG 
(I> *PD6 
(I)*PB6 
(I)HPDG 
(I)XPBB 
(I)«PGG 
(I)*PGG 
(I)uPBG 
(I)*PBG 
(I)*PGG 
(I)*PGG 
(I> *PGG 
(I)*PBB 
(I> *PGG 
(I)*PaB 
(I> *PDB 
(I) 41 PBB 
( I ) *l-'tiB 
(I)*PBB 
(I)4(PDB 
(I)*PBB 
(I)*PBB 
(I)*PBB 
(I> KPBB 
(I)UPBB 
(I> *PBB 
(I)*PGB 
(I)*PGB 
(I> *PBB 
(I>«PBB 
(I)XPBB 
(I)*PGB 
(I)*PGB 
(I)*PGB 
(I> *PGB 
(I)*PBB 
(I)*FBG 
(I)*PBG 
(I> *PBG 
( I ) *PI1ln 
I2)*PGG 
I2)*PG6 
I2)*PGG 
I2>*PGB 
I2)*PBG 
I2)*PGG 
I2)«PBB 
I2)*PGB 
I2)*P6B 
I2)*PGB 
I2)*PGB 
I2)*PBB 
I2)*PBG 
I2)«PBG 
I2)*PBG 
I2)*PGB 
I2)*PGB 
I2>*PGB 
12)*PGG 
I2)*PGG 
I2)*PGG 
I2)*PDB 
I2)*PBB 
12)*PBB 
I2)*PDB 
I2)*F'GB 
12)UPGB 
I2)*PBB 
12)KPGB 
I2)4lPGB 
I2)*PGB 
I2)*PBG 
I2)*PBB 
I2)*PBG 
I2)*PBB 
I2)*PBG 
I2)*PBB 
I2)*PGG 
I2)*PGG 
I2)*PGB 
I2)*PGG 
I2)*PBB 
I2)*PBB 
I2)*PBB 
I2)*PBB 
I2)*PBEi 
I2)*PBB 
I2)*PBB 
I2)*PBB 
I2)*PGB 
I2)*PGB 
I2)*PBB 
I2)*PBG 
I2)*PBB 
I2)*PBB 
12)KPBB 
12)*PBG 
12)KPGG 
12)HPGG 
I2)*PGB 
I2)*PGB 
I2)*PBR 
I2)*PBB 
I2)*PBB 
I2)*PBB 
T2)*PnFl 
I3)*PBB 
I3)*PBB 
I3)*PBG 
I3)*PBB 
I3)*PBB 
I3)*PGG 
I3)*PGB 
I3)*PBG 
I3)*PGG 
I3')*PGG 
I3)*PGG 
I3)*PBB 
I3)*PGB 
I3)*PBB 
I3)*F'BB 
I3)*PBG 
I3)*PBG 
I3>*PB6 
I3)*PGG 
I3)*PGG 
I3)*PGG 
I3)*PDB 
I3)*PGB 
I3)*PGB 
I3)*PGB 
I3)*PBB 
I3)*PBG 
I3)*PBB 
I3)*PBB 
I3)*PGG 
I3)*PBG 
13)KPBB 
I3)*PBB 
I3)*PBB 
I3)*PSB 
I3)*PGB 
I3)*PBB 
13)41 PBB 
I3)*PBQ 
I3)*PBB 
I3)*PBB 
I3)*PBB 
I3)*PGB 
I3)*PGB 
I3)*PGB 
I3)*PBG 
13)HPBB 
I3)*PBB 
I3)*PBB 
I3)*PBB 
13)*PBG 
13)«PBB 
13)HpBB 
I3)*PBB 
I3)*PBB 
I3)*PGB 
13)«PBB 
I3)*PBB 
I3)*PBB 
I3)*PBB 
I3)*PBB 
I3)*PEiB 
I3)*PBB 
I3)*PBB 
I3)*PGB 
l3)*pRn 
(I4>*PBD 
(I4)*PGB 
<I4)*PBB 
(I4)*PBG 
(I4)*PBG 
(I4)*PBB 
(I4)*PGS 
(I4)*PBB 
(I4)*PBG 
(14)*PGG 
(I4)*PBB 
(14)«PBB 
(I4)*PBG 
(I4)*PGB 
(14)*PBG 
(I4)*PBB 
(I4)*PBB 
(I4)*PGB 
(I4)*PBG 
(I4)*PBG 
(I4)*PBB 
(14)*PGB 
(I4)*PBQ 
(I4)*PBB 
(I4)*PGG 
(14)HPBB 
(I4)#PGB 
(I4)*PGB 
(I4)i(PBB 
(I4)*PBG 
(I4)*PBG 
(I4)*PBB 
(I4)*PGB 
(14)KPGB 
(I4)*PBG 
(I4)*PBB 
(14)*PBG 
(I4)*PBB 
(I4)*PBB 
(I4)*PGB 
(I4)*PBG 
(I4)*PBB 
(I4)*PBG 
(14)KPGG 
(I4)*PGG 
(I4)*PBB 
(I4)*PGB 
(I4)*PGB 
(I4)*PBG 
(I4)*PBB 
(I4)*PGG 
(I4)*PBB 
(I4)*PGB 
(I4>*P6B 
(I4)*PBB 
(I4)*PBG 
(I4)*PGG 
(I4)*PBB 
(I4)*PBB 
(I4)*PGB 
(I4)*PBG 
(!4)*PBB 
(14)*PGB 
(I4)*PGB 
(I4)*PBG 
(I4>*PHR 
(15)«PBB(I6) 
(IS)*PBG(I6) 
(I5)*PGG(I6) 
(I5)*PBB(I6) 
(I5)*P6B(I6) 
(I5)*PBG(I6) 
(I5)*PGQ(I6) 
(I5>*PGG(I6) 
(I5)*PGB(I6) 
(I5)*PBG(I6) 
(I5)*PBG(I6) 
(I5)*PGG(I6) 
(I5)*PBB(I6) 
(I5)*PBG(I6) 
(I5)*PBG(I6) 
(I5)*PGB(I6) 
(I5)*PBB(I6) 
(I5)*PGG(I6) 
(I5)*FBB(I6) 
(I5)*PGB(I6) 
(I5)»FBG(I6) 
(I5)«PGG(I6) 
(I5)*PGB(I6) 
(I5)*PBG(I6) 
(I5)*PBG(I6) 
(I5)*PGB(I6) 
(I5)*PBG(I6) 
(I5)*FBG(I6) 
(I5)*PBB(I6) 
(I5)*PGB(I6) 
(I5)*PBG(I6) 
(I5)*FGB(I6) 
(I5)*PBG(I6) 
(I5)*PGG(I6) 
(I5)*PBB(I6> 
(I5)*PGB(I6) 
(I5)*PBG(I6) 
(I5)*PBB(I6) 
(I5)*PBB(I6) 
(I5)*PBG(I6) 
(15)«FBB(I6) 
(15)*P6G(16) 
(15)*PGB(I6) 
(15)*PBB(I6> 
(I5)*PGG(I6) 
(I5)*FGB(I6) 
(I5)«PBQ(I6) 
(I5)*PGB(I6) 
(I5)*FBB(I6) 
(I5)*PBB(I6) 
(I5)*PBG(I6) 
(I5)*PBB(I6) 
(I5)*PBG(I6) 
(I5)*PGG(I6) 
(I5)*PBB(I6) 
(IS)*PGB(16) 
(I5>*PBG(I6) 
(I5)*PBB(I6) 
(I5)*P6B(I6) 
(I5)«PBG(I6) 
(I5)*PBB(I6) 
(I5)*PBB(I6) 
(I5>»FBG(I6) 
(I5)*PBB(I6> 
(I5)*PBB(I6) 
(TF,>*PRR(TA) 
*PBB(I7) 
*PBB(I7) 
*PBB(17) 
*PBB(I7) 
*PBG(I7) 
*PBB(I7) 
*-PGG(I7) 
*PBB(I7> 
KPBB(I7) 
*PBB(I7) 
*PBB(I7) 
*PBB(I7) 
*PBB(17) 
«PBB(I7) 
»PBG(I7) 
«PGB(I7) 
*PGB(I7) 
»PBG(17) 
*PGB(I7) 
*PB6(I7) 
*PBB(I7) 
*PBB(I7) 
*PBB(I7) 
*PGB(I7) 
*PBB(17) 
*PBB(I7) 
*PBB(17) 
*PBB(I7) 
*PBB(17) 
*PBG(I7) 
*PBB(I7) 
*PBB(I7) 
*PBB(I7) 
*PBB(17) 
*FBB(I7) 
*PBG(I7) 
*PBB(I7) 
*PGB(I7) 
*PEiG(I7) 
*PBB(I7) 
*PBB(I7) 
:PGG(I7) 
*PBB(I7) 
*PBB(17) 
*PBB(I7) 
*PBG(17) 
*PGB(I7) 
*PBG(I7) 
*PGB(I7) 
*PBG(I7) 
*PBB(I7) 
*PGG(I7) 
*PBB(I7) 
*PBG(I7) 
*PGB(I7) 
*PBG(I7) 
*PBB(I7) 
*P6B(17) 
*PBG(I7) 
*PBB(I7) 
*PBB(I7) 
*PGE(!7) 
»PBB(I7) 
*PBG(I7) 
*PBB(I7) 
*PFIR ( T7) 
fv?0=l 'lj ( I > *PB(3 (12) *PB13 ( 13) HPRB ( 14) *P(3G (15) *PBG (16)*PBB (17) 
A71^PIj (I)*PBG(12)*PGB(13)*PBB(I4>*PBB(15)*PBB(16)*PBB(17) 
Pl?2=PG ( I ) *PBB ( 12 ) *FGB ( 13 ) *PBG ( 14 ) *PBB ( 15 ) * PGB ( 16 ) *PBG (17) 
A93=P6(I)* PBG(12)*PGB(13)*PBG(14)*PEB(15)*PBG(16)*PBB(17) 
A94=PG(I)*PB(3 (12)*PGB(13)« PGG(14)*PB6(15)*PBB(16)*PBB(17) 
A<?5=PG(I)*PGG(I2)*PBG(I3)#PBB(I4)*PBB(I5)*PBB(I6)«PGB(I7) 
A96-PG(I)* PGG(12)*PBG(13)*PBB(14)*PBB(15)*PGB(16)*PBG(17) 
A97=rG(I)*PGG(12)»PBG(13)*PBB(14)*PGB(15)*PBG(16)*PBB(17) 
A9B==P6 ( I ) *PGG ( 12 ) * PBG ( 13 ) *PGB ( 14 ) *PBG ( 15 ) *PBB ( 16 ) *PBB ( 17 ) 
A99=PG(I)*PGG(I2)*P6G(I3)*PBG(14)#PBB(I5)*PBB(I6)*PBB(17) 
A100=PB(I)*PBB(12)*PBD(13)*PBB(14)*PBB(15)*PGB(16)*PGG(17) 
A101=PB(I)*PBB(12)*PBB(13)*PBB(14)*PGB(15)*PBG(16)*PGB(17) 
A102=PB(I)*PBB(12)*PBB(13)*PBB(14)*PGB(15)*PGG(16)*PBG(17) 
A103=rB(1)*PBB(12)*PBB(13)*P6B(14)*PBG(15)*PBB(16)*PGB(17) 
A104=PB(I)*PBB(12)*PBB(13)*PGB(14)*PBG(15)*PGB(16)*PBG(17) 
A105=PB(i)*PBB(12)*PBB(13)*PGB(14)*PGG(15)*PBG(16)*PBB(17) 
A106=PB(I)*FBB(12)* PGB(13)*PBG(I4)*PBB(I5>*PBB(I6)*PGB(I7) 
A107=PB(1)*PBB(I2)*PGB(I3)*PBG(I4)*PBB(I5)*PGB(I6)*FBG(I7) 
A1 OB='PB ( I ) *PBB ( 12) *PGB ( 13) *PBB (14) KPGB ( 15) *PBG (16) *PBB (17) 
A109=Pn(I)*PBB(12)*PGB(13)*PGG(14)*PBG(15)*FBB(16)*PBB(17) 
A110=FB(I)*PGB(I2)*PBQ(I3)*PBB(14)*PBB(15)*PBB(16)»PGB(I7) 
A111=PB(I)*P6B(12)* PBG(13)*PBB(14)* PBB(15)#PGB(16)*PBG(17) 
A112=PB(I)*PGB(I2)*PBG(I3)*PBB(14)*PGB(15)*PBG(16)*FBB(17) 
A1 13=rB(n*PGB(I2)*PBG(I3)*P6B(I4) )(PBG(I5)«PBB(I6)*PBB(I7) 
A114=-PB(I)*PGB(I2)MPGG(13)*PBG(14)*PBB(15)*PBB(16)*PBB(17) 
A115=PG ( 1 ) * PBG ( 12 ) * PBB ( 13 ) *PEIB ( 14 ) *PBB ( 15 ) «PBB ( 16 ) * PGB ( 17 ) 
AI 16^rG(I)*PBQ(I2)*rBB(I3)*PDB(I4) itPBB(I5)*PGB(I6)*PGB(I7) 
A 317=PG(I)*PBG(12)* PBB(13)*PBB(14)* PGB(15)*PBG(16)* PBB(17) 
A11B^PG(I)*PBB(I2)*PBB(I3)+:PBB(I4)*PBG(I5)*PBB(I6)*PBB(I7) 
A119=rG(I)*PBQ(12)*PGB(13)*PBG(14)*PBB(15)*PBB(16)*PBB(17) 
A120=PG(I)*PGQ(12)*PBG(13)*PBB(14)*PBB(15)*PBB(16)*PBB(17) 
A121=PB(I)* PBB(12)*PBB(13)*PBB(14)*PBB(15)*PBB(16)*PGB(17) 
A122=PB(I)*PBB(12)*PBB(13)*PBB(14)*PBB(15)*PGB(16)*PBG(17) 
A1 23==PB ( I ) * PBB ( 12 ) * PBB ( 13 ) * PBB ( 14 ) *PGB ( 15 ) *PBG ( 16 ) *FBB ( 17 ) 
A124=PB(I)*PBB(12)»PBB(13)*PGB(14)*PBG(15)*PBB(16)*PBB(17) 
A125=PB(I)*PBB(12)*PGB(13)*PBG(14)*PBB(15)*PBB(16)*FBB(17) 
A126=PB(I)*PGB(12)*PBG(13)*PBB (14)*PBB(15)*PBB(16)*PBB(17) 
A127=F'B ( I ) *PBG ( 12) *PBB ( 13) *PBB ( 14) *PBB ( 15) *PBB ( 16) *PBB ( 17) 
A12S-PB(I)*PBB(12)*PBB(13)*PBB(14)*PBB(15)*PBB(16)*PBB(17) 
PG7(J)=A1 
PG6 ( J ) =^A2 i A3 • A4 i A5 » A6+A7+AB 
PG5(.1)=A9H A10t-All+A12+A13+A14+A15+A16+A17+A1B+A19 »-A20+A21 + 
A22IA23+A24+A25+A26+A27+A28+A29 
PG4 ( J ) =A3i.H A31+A32+A33+A34+A35+A36+A37+A38+A39+A40+A4H A42+A43+ 
A44+A45+A46+A47+A4B+A49+A50+A51+A52+A53+A54+A55+A56+A57+ 
A5B+A59+A60+A61+A62+A63+A64 
PG3(J)=A65+A66+A67+A6S+A69+A70+A71+A72+A73+A74+A75+A76+A77+A7S+ 
A79 +A80+AB1+A82+A83+AB4+A85+A86+A87+ABB+A89+A9i)+A91+A92 
fl93+A94+A95+A96+A97+A98•A99 
PG2(J)=A100+A101+A102+A103+A104+A105+A106+A107+A10B+A109+A110+ 
A111+A112+A113+A114»A115+A116+Al17+Al1B+A119+A120 
PG1(J)=A121+A122+A123+A124+A125+A126+A127 
P60(J)=A12B 
1 = 1+7 
12=1217 
13=13+7 
14=14+7 
15=-15+7 
16=16+7 
17=17+7 
P7(J)=fil 
P6 (J)=-A2+A8 
P5(J)=A3+A7+A9+A14+A29 
P4(0)=A4+A6+A10+A13+A15+A19iA27+A2B+A30+A34+A44+A64 
P3(J)=A5+A11lA12+A16+A1B+A20+A23+A24+A25+A26+A31+A33+A35+A3B + 
ft47+AA7»+045+A4R+APi4+AA 1 +OA7+OA.^+AA!=;+ÛAn+07il+ARa+û<3<7 
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P2 (J)=A17+ft2U A22+A32H A36+ft37+A39+fi4Cn A41+A46^A47^A'^7^ft51^ A52^• 
1 A534A55+A56+A57+A5Q+A59+A60+A66+A67+A69+A71+A72+A73+A75+ 
2 A77+ABO+AB1+A02+AB3+A0S+A87+A9O+A94+A95+A96+A77+A78+A1OO+, 
3 A102+A105+A109+A114+A120 
P1 < 0 ) -A501A 70 f A76 f-A7B+A79+AQ6+At301 AO"? i A91 + A92+ 093 tA101 + A103 1 iM 
1 tAlO6+AjO7lAlO0milOmill+A1124AI 13*A115+A1)6+A117+118 
2 +AH9+A121+A122+A123+A124+A125+A126+A127 
B CLIN I I NUE 
DO 70 J=1,52 
CI ( J ) =PGO (J)4rGl (J)4pn2(J> l PQ3 (J) «PGI (J) M"'G5 ( .1 ) i P06 ( J ) +PG7 < J ) 
CP 1(J > =PG7 < J)+FG6(J)4 PB5 < a)+PG4(J)+PG3(J)+PG2(J)+PG1< J) 
CP2(J)=PB7(J)4PB6(J)tPU5(J) »PG4( J)fpQ3(J)+PG2(J) 
rP3 ( J ) =PG7 ( J ) • PG6 ( J ) I P135 (J)4PQ4(J) +PG3 < J ) 
C(--4 ( J > =PG7 ( J ) 4 PG6 ( J ) 4 r G5 < J ) 4PG4 ( J > 
CI 5 (.1 ) =PG7 (J ) 4PG6 ( J ) 4PG5 (J > 
CP6(J)=PG7(J)+PG6(J> 
CP7<,J)=PG7<J) 
9 CONTINUE 
DG 16 J=l,52 
PAI.0(J)=P7(J)-«P6(J)+P5(J)+P4(J) +P3<a>HP2(J)4Pl (0)+P0(j> 
PALI(J)=P7(J)+F6(J)+P5(J)+P4(J> +P3(J)+P2(J)+P1(J) 
PA1..2(J) =P7(J> +P6(J) 4P5(J) +P4 (J) 4P3(J) +P2(J) 
PAI_3 ( J ) =P7 ( J ) 4p6 ( J ) 4P5 ( J ) 4P4 ( J ) 4P3 ( J ) 
PAL4<J)=P7(J)IP6(J)4P5(J >4P4(J) 
PAL5(J)=P7(J)+P6(J)4P5(J) 
rA1.6(0)=P7(J)4F6tJ> 
PAL7(J)=P7(J) 
16 CONTINUE 
READ(14,50) K 
READ(15,500) K1 
READ (I 6,50) (NW<I) ,1 = 1,1:;) 
READ(17,600) (PL(I),I=1,K1) 
50 FORMAT(12) 
500 FOni lAT (ID 
600 FORMAT (1-4. 2) 
t)IJ IB J = 1,K1 
IDA^O. 
DO 19 1=1,K 
X=NW(I) 
IP (PI. ( J ) . LE. CP7 ( X) ) (31310 4 1 
IF(M_(J).LE.CF6(X))eOIO 42 
IP (PI. (J) .1 E.CP5(X) X^OIO 43 
IF(rL(0) .LE.CP4(X) )GOm 44 
IF(PL(J).LE.CP3(X))GOTO 45 
IF(FL(J) .l,E.CP2(X) )GOTO 46 
IF ( PL ( J ) . LE. CP 1 ( X ) ) 1301 0 47 
IF(PL <J).LE.CPO(X))GOTO 48 
GO 10 49 
41 DM=7.0 
GOTO 40 
42 PT2=CP7(X) 
PT1=-CP6(X) 
Dl—6. 
IF(PT1.EQ.PT2)G0T0 32 
GOTO 55 
43 PT2--^CP6(X) 
PT1-CP5(X) 
Dl=5. 
IK(PT1.E0.PT2)GO1O 33 
GOTO 55 
44 P12=CP5(X) 
PT1^CP4(X> 
Dl-4. 
ir(PTl.EQ.PT2)G0T0 34 
. nOTn 55 .... ... . 
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'15 ll.'Clt(X) 
FIl.t=cP3<X> 
1)1-?. 
ir(Pri.ED.PT2) GOTO 35 
GO 10 55 
46 rir=CP3(X) 
PI 1=CP2 <X) 
Dl=?. 
IF(PT1.E0.PT2>G0TD 36 
GOTO 55 
47 P I ?:TCP2 ( X ) 
PI1-CPltX) 
Dl-t. 
ir(Fri.ED.PT2)G0T0 37 
GO m 55 
48 I'I2-CP1 (X) 
PI I=L:PO(X) 
LM-0. 
ir (ri i.Ea.PT2>Goro 30 
55 l)ll=: (P I l-PL ( J) > / (PT1-PT2) +D1 
GO 10 40 
49 UN=0.0 
GOTO 40 
32 DM-^Ù.S 
Gino 40 
33 5 (imu 40 
34 l)M=4.5 
GOTO 40 
35 Dt1=3.5 
GOTO 40 
36 DM^2.5 
13010 40 
37 UM=1.5 
GOTO 40 
38 DI1=^0.5 
40 CONIIULIE 
Tf>(X 
nin= rort+DM 
19 CriNriNLIE 
TTI)A(J)=TDA 
lF(J.GF..Kl)GOTa 21 
71 CONTINUE 
18 CON I INUE 
WRITE(6,250) 
250 FORMAT(13X, NUMBER OF DAYS / WEEK AVAILABLE FDR FIELD WORK AT 
1 VARIOUS PROBABILITY LEVELS',/) 
DO 22 1=1,K1 
PL(I)"PL(n*100. 
22 CONIINUE 
WRnE(6,77) (PL(I> ,I = 1,K1) 
77 FORMAT(12X,' WEEK',3X,F3.0,' PCT',3X,F3.0,' PCX' ,3X,F3.0,' PCT', 
1 3X,F3.0,' PCT',3X,F3.0,' PCT',3X,F3.0,' PCT',3X,F3.0, 
2 PCT',/) 
DO 23 I=1,K 
WRnE(6,66)NW(I) , (TA(I,J) ,J=1 ,K1) 
66 FORMflr(l5X,I2,6X,F4.2,6F10.2) 
23 CONIINUE 
WRnE(6,BEI) (TTUA(I) ,I = 1,K1) 
88 F0RMAT(/,13X,'TOTALS',2X,F6.2,6F10.2,////) 
STOP 
END 
84 
APPENDIX B. MODEL OUTPUT FOR THE YEARS 
1965 TO 1976 
ENTER THE STARTING YEAR. 65 
ENTER THE ENDING YEAR.. 76 
ENTER SOIL DRAINAGE COEFFICIENT... 5 
ENTER THE DIFFUSION COEFFICIENT 8 
ENTER INITIAL SOIL MOISTURE OF LAYER 1 1.26 
ENTER INITIAL SOIL MOISTURE OF LAYER 2 1.26 
ENTER INITIAL SOIL MOISTURE OF LAYER 3 1.26 
ENTER FIELD CAPACITY OF LAYER 1 1.26 
ENTER FIELD CAPACITY OF LAYER 2 1.26 
ENTER FIELD CAPACITY OF LAYER 3 1.26 
ENTER TRACTABILITY CRITERIA...CR1,CR20.990.990.99 
ENTER THE STARTING MONTH. 01 
ENTER THE ENDING MONTH 12 
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WORKABLE DAYS FOR THE YEAR 1965 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
65 ( 7)— 1/ 7 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 1. 1. 
65 ( 14)— 1/14 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 0. 
65 ( 21)— 1/21 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65 ( 28)— 1/28 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. ,0. 0. 0. 
65 ( 35)— 2/ 4 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65 ( 42)— 2/11 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 0. 
65 ( 49)— 2/18 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65 ( 56)— 2/25 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. ,0. 0. 0. 
65 ( 63)— 3/ 4 1.0 WORKABLE DAYS/WEEK=0. 0. 1. 0. 0. 0. 0. 
65( 70)— 3/11 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65 ( 77)— 3/18 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65 ( 84)— 3/25 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. ,0. 0. 0. 
65 ( 91)— 4/ 1 4.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 0. 1. 1. 
65 ( 98)— 4/ 8 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. ,0. 0. 0. 
65(105)— 4/15 0.0 WORKABLE DAYS/WEEi:=0. 0. 0. 0. 0. 0. 0. 
65(112)— 4/22 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1. 
65(119)— 4/29 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65(126)— 5/ 6 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. ,1. 1. 1. 
65(133)— 5/13 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(140)— 5/20 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. ,1. 1. 1. 
65(147)— 5/27 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 0. 0. 
65(154)— 6/ 3 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65(161)— 6/10 0. 0 WORKABl.E DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
65(168)— 6/17 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(175)— 6/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(182)— 7/ 1 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(189)— 7/ 8 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(196)— 7/15 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. ,1. 1. 1, 
65(203)— 7/22 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(210)— 7/29 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. ,1. 1. 1. 
65(217)— 8/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(224)— 8/12 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. , 1. 1. 1. 
65(231)— 0/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
65(238)— 8/26 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. .1. 1. 1. 
65(245)— 9/ 2 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. ,0. 1. 1. 
65(252)— 9/ 9 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. ,0. 0. 0. 
65(259)— 9/16 3. 0 WORKABLE DAYS/WEEK=0. 0. 1. 1.0. 1. 0. 
65(266)— 9/23 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, ,0. 0. 0. 
65(273)— 9/30 2.0 WORKABLE DAYS/WEEK=0. 1. 1. 0. ,0. 0. 0. 
65(280)—10/ 7 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1, .1. 1. 1. 
65(287)—10/14 7.0 WORKABLE DAYB/WEEK=1. 1. 1. 1, , 1. 1. 1. 
65(294)—10/21 7.0 WORKABLE DAYS/WEEK=1. 
65(301)—10/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1, .1. 1. 1. 
65(308)—11/ 4 7.0 WORKABLE DAYS/WEEK=1. 1. 1. , 1 .1. 1. ,1. 
65(315)—11/11 7.0 WORKABLE DAYS/WEEK=1. 
65(322)—11/18 7.0 WORKABLE DAYS/WEEK=1. 1. 1. , 1 . 1. 1. ,!. 
65(329)—11/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1 . 1. 1. 1. 
65(336)—12/ 2 7.0 WORKABLE DAYS/WEEK=1. 
65(343)—12/ 9 7.0 WORKABLE DAYS/WEEK=1. .1. 1. 1, .1. 1. 1. 
65(350)—12/16 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0, .0. 0. 0. 
65(357)—12/23 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1, .1. 1. 1. 
65(364)—12/30 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, .0. 1. ,1. 
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WORKABLE DAYS FOR THE YEAR 1966 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
66 < 6) — 1/6 3.0 
66 ( 13)— 1/13 1.0 
66 ( 20)— 1/20 0.0 
66 ( 27)— 1/27 0.0 
66 ( 34)— 2/ 3 0.0 
66 ( 41)— 2/10 1.0 
66( 48)— 2/17 5.0 
66 ( 55)— 2/24 1.0 
66( 62)— 3/ 3 4.0 
66< 67)— 3/10 3.0 
66( 76)— 3/17 7.0 
66( 83)— 3/24 1.0 
66( 90)— 3/31 2.0 
66 ( 97)— 4/ 7 6,0 
66(104)— 4/14 2.0 
66(111)— 4/21 4.0 
66(118)— 4/28 6.0 
66(125)— 5/ 5 6.0 
66(132)— 5/12 6.0 
66(139)— 5/19 1.0 
66(146)— 5/26 3.0 
66(153)— 6/ 2 7.0 
66(160)— 6/ 9 6.0 
66(167)— 6/16 0.0 
66(174)— 6/23 7.0 
66(181)— 6/30 6.0 
66(188)— 7/ 7 7.0 
66(195)— 7/14 7.0 
66(202)— 7/21 7,0 
66(209)— 7/28 7.0 
66(216)— 8/ 4 7.0 
66(223)— 8/11 7.0 
66(230)— 8/ie 7.0 
66(237)— 8/25 7.0 
66(244)— 9/ 1 7.0 
66(251)— 9/ 8 7.0 
66(258)— 9/15 7.0 
66(265)— 9/22 7.0 
66(272)— 9/29 7.0 
66(279) —10/ 6 7.0 
66(286) —10/13 7.0 
66(293)—10/20 7.0 
66(300)—10/27 7.0 
66(307)—U/ 3 7.0 
66(314) —11/10 7.0 
66(321) —11/17 7.0 
66(328) —11/24 7.0 
66(335)—12/ 1 7.0 
66(342)—12/ 8 7.0 
66(347) —12/15 7.0 
66(356)—12/22 7.0 
66(363) —12/29 7.0 
WORKABLE DAYS/WEEK= 1. 0. 0. 0. . 1. 0 
WORKABLE DAYS/WEEK= 0. 0. 1. 0. .0. 0 
WORKABLE DAYS/WEEK= 0. 0. 0. 0, .0. 0 
WORKABLE DAYS/WEEK= 0. 0. 0. 0. .0. 0 
WORKABLE DAYS/WEEK-0, 0. 0. 0. . 0. 0 
WORKABLE DAYS/WEEK= 0. 0. 0. 1. .0. 0 
WORKABLE DftYS/WEEK= 0, 0. 1. 1. . 1. 1 
WORKABLE DAYS/WEEK= 1. 0. 0. 0. .0. 0 
WORKABLE DAYS/WEEK= 1. 0. 1. 1. . 0. 0 
WORKABLE DAYS/WEEK= 0. 0. 0. 0. . 1. 1 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 0. 1. 0. 0. .0. 0 
WORKABLE DAYS/WEEK= 0. 0. 0. 0. . 1. 1 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 1. 1. 0. 0, .0, 0 
WORKABLE DAYS/WEEK= 0. 1. 0. 1. . 1. 1 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 0. 1. 1, 1. . 1. 1 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 0. 0. 0. 0. .0. 1 
WORKABLE DAYS/WEEK= 0. 1. 1. 0. .0. 1 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 1. 1. 1. 0 
WORKABLE DAYS/WEEK» 0. 0. 0. 0. .0, 0 
WORKABLE DAYS/WEEK-1. 1. 1. 1. ,  1 .  1  
WORKABLE DA YS/HEEK= 1. 1. 1. 1. . 1. 1 
WORKABLE DAYS/WEEK= 1. 1. 1 .  , 1. 1  
WORKABLE DAYS/WEEK-
WORKABLE DAYS/WEEK-
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK- 1 .  . 1. 1 
WORKABLE DAYS/WEEK-
WORKABLE DAYB/WEEK- 1. 1 .  1  
WORKABLE DAYS/WEEK-
WORKABLE DAYB/WEEK= I. 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 1. 1. 1. 1. . 1. 1 
WORKABLE DAYS/WEEK= 1. 1. 1. 1. . 1. 1  
WORKABLE DAYS/WEEK-
WORKABLE DAYS/WEEK= 1 1  1. \. . 1. 1 
WORKABLE DAYS/WEEK= 1 1. . 1. 1  
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK-
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK-
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK^ 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 
WORKABLE DAYS/WEEK= 1. 
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WORKABLE DAYS FOR THE YEAR 1967 
DATE PREDICTED 
YR(JULIAN>-MO/D (DAYS/WEEK) 
67 ( 5) 
— 1/5 4.0 • WORKABLE DAYS/WEEK=1. 1. 1. 1. 0.0.0. 
67( 12) — 1/12 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0.0. 
67( 19) — 1/19 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0.0. 
67( 26) — 1/26 3.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 0.0.0. 
67( 33) 
— 2/ 2 2.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 1.0.0. 
67( 40) — 2/ 9 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, 0.0.1. 
67( 47) — 2/16 3.0 WORKABLE DAYS/WEEK=1. 0. 0. 1. 1.0.0. 
67( 54) — 2/23 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0.0. 
67( 61) — 3/ 2 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. . 1. 
67( 68) — 3/ 9 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0.0.1. 
67( 75) — 3/16 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.0.1. 
67( 02) — 3/23 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0.1 1.1. 
67( 89) — 3/30 1.0 WORKABLE DAYS/WEEK^l. 0. 0. 0. 0. t 1.0. 
67( 96) — 4/ 6 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1.1.1. 
67(103) — 4/13 3.0 WORKABLE DAYS/WEEK=1. 0. 0. 1. 1.0.0. 
67(110) — 4/20 • 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0.0. 
67(117) — 4/27 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 0.0.0. 
67(124) — 5/ 4 7.0 WORKABLE DAYS/WEEK=1. 1.1.1. 
67(131) — 5/11 7.0 WORKABLE DAYS/WEEK=1. 
67(138) — 5/18 7.0 WORKABLE DAYS/WEEK=1. 
67(145) — 5/25 7.0 WORKABLE DAYS/WEEK=1. 
67(152) — 6/ 1 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0.0.0. 
67(159) — 6/ 8 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0.0.0. 
67(166) — 6/15 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0.0. 
67(173) — 6/22 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1.0.1. 
67(100) — 6/29 3.0 WORKABLE DAYS/WEEK=1. 0. 0. 1. 1.0.0. 
67(107) — 7/ 6 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. t. . 1. 
67(194) — 7/13 7.0 WORKABLE DAYS/WEEK=1. 
67(201) — 7/20 7.0 WORKABLE DAYS/WEEK=1. 
67(208) — 7/27 7.0 WORKABLE DAYS/WEEK=1. 
67(215) — 8/ 3 7.0 WORKABLE DAYS/WEEK=1 
67(222) — 8/10 7.0 WORKABLE DAYS/WEEK»). 
67(229) — 8/17 7.0 WORKABLE DAYS/WEEK-1 
67(236) — 8/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. . 1. 
67(243) — 8/31 7.0 WORKABLE DAYS/WEEK-1. 
67(250) — 9/ 7 7.0 WORKABLE DAYS/WEEK-1. 
67(257) — 9/14 7.0 WORKABLE DAYS/WEEK=1 1. 1 1. . 1. 
67(264) — 9/21 7.0 WORKABLE DAYS/WEEK=1. 
67(271) — 9/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. . 1. 
67(278) — 10/ 5 7.0 WORKABLE DAYS/WEEK-1. 
67(285) — 10/12 7.0 WORKABLE DAYS/WEEK-1. 
67(292) —10/19 7.0 WORKABLE DAYS/WEEK=1 1. 1. 1 1. . 1. 
67(299) —10/26 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 
67(306) 
— 11/ 2 7.0 WORKABLE DAYS/WEEK=I. 
67(313) — 11/ 9 7.0 WORKABLE DAYS/WEEK=1 1 
67(320) — 11/16 7.0 WORKABLE DAYS/WEEK-1. t t. 
67(327) — 11/23 7.0 WORKABLE DAYS/WEEK=1. 
67(334) 
— 11/30 7.0 WORKABLE DAYS/WEEK=1. 1. . 1. 
67(341) 
— 12/ 7 7.0 WORKABLE DAYS/WEEK=1. 
67(348) — 12/14 7.0 WORKABLE DAYS/WEEK=1 
67(355) 
— 12/21 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. . 1. 
67(362) — 12/28 7.0 WORKABLE DAYS/WEEK=1. 
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WORKABLE DAYS FOR THE YEAR 1968 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
60( 4)— 1/4 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. 0. 0 
68 ( ID— 1/11 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
68 ( 18)— 1/18 0.0 . WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
68 ( 25)— 1/25 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 1 
68 ( 32)— 2/ 1 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. 1. 1 
68 ( 39)— 2/ 8 3.0 WORKABLE DAYS/WEEK=1. 0. 1. 1. 0. 0. 0 
68 ( 46)— 2/15 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
68 ( 53)— 2/22 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
68 < 60)— 2/29 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 0. 0 
68 ( 67)— 3/ 7 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1 
68 ( 74)— 3/14 6.0 WORKABLE DAYS/WEEK-o. 
68 ( 01)— 3/21 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 1. 1. 1 
68 ( 88)— 3/28 6.0 WORKABLE DAYS/WEEK«=1. 1. 1. 1. 1. 0. 1 
68 ( 95)— 4/ 4 4.0 WORKABLE DAYS/WEEK=1. 1. 0. 1. 1. 0. 0 
68(102)— 4/11 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1 
68(109)— 4/18 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 0 
68(116)— 4/25 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
68(123)— 5/ 2 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1 
68(130)— 5/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(137)— 5/16 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(144)— 5/23 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(151)— 5/30 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1 1. 1 
68(158)— 6/ 6 7.0 WORKABLE DAYS/WEEK^l. 1. 1. 1. 1. 1. 1 
68(165)— 6/13 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 0 
68(172)— 6/20 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1 
68(177)— 6/27 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 0 
68(106)— 7/ 4 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1 
68(193)— 7/11 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(200)— 7/18 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(207)— 7/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(214)— 8/ 1 7.0 , WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(221)— 0/ 8 7.0 WORKABLE DAYB/WEEK=1. 1. 1. 1. 1. 1. 1 
68(228)— 8/15 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1 1. 1 
68(235)— 8/22 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(242)— 8/29 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(249)— 9/ 5 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 0. 0 
68(256)— 9/12 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1 
68(263)— 9/19 7.0 WORKABLE DAYS/WEEK=1. 
68(270)— 9/26 7.0 WORKABLE DAYS/WEEK=1 
68(277)—10/ 3 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(204) —10/10 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 0 
68(291)—10/17 3.0 WORKABLE DAYS/WEEK.=0. 0. 0. 1. 1. 1. 0 
68(298)—10/24 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1 
68(305)—10/31 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1 1. 1 
68(312)—11/ 7 7.0 WORKABLE DAYS/WEEK-1. 
68(319)—11/14 3.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 1 
68(326)—11/21 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 1 
68(333)—11/28 7.0 WORKABLE DAYS/WEEK=1, 1. 1. 1. 1. 1. 1 
68(340)—12/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1 
68(347) —12/12 7.0 WORKABLE DAYS/WEEK=1 
68(354)—12/19 6.0 WORKABLE DAYS/WEEK-1 
68(361)—12/26 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0 
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WORKABLE DAYS FOR THE YEAR 1969 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
69 ( 2) — 1/ 2 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69 < 9)~ 1/ 9 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, 0. 0. 0. 
69 ( 16) — 1/16 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, 0. 0. 0. 
69( 23) — 1/23 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, 0. 0. 0. 
69 ( 30) — 1 /30 0.0 WORKABLE UAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69 ( 37) — 2/ 6 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69( 44)— 2/13 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69 ( 51) — 2/20 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69( 58)— 2/27 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 0. 
69 ( 65) — 3/ 6 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0, 0. 0. 0. 
69( 72)— 3/13 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69 ( 79) — 3/20 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 0. 
69 ( 86) — 3/27 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69< 93)— 4/ 3 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(100) — 4/10 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69(107) — 4/17 1.0 WORKABLE DflYS/WEEK=0. 0. 1. 0. 0. 0. 0. 
69(114) — 4/24 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69(121) — 5/ 1 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69(128) — 5/ 8 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
69(135) — 5/15 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1, 1. 1. 1. 
69(142) — 5/22 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 0. 
69(149) — 5/29 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 1. 1. 
69(156) — 6/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(163) — 6/12 7.0 WORKABLE DftYS/WEEK=l. 1. 1. 1, 1. 1. 1. 
69(170) — 6/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(177) — 6/26 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
69(184) — 7/ 3 2.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 1. 0. 
69(191) — 7/10 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0, 0. 0. 0. 
69(190)— 7/17 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(205) — 7/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(212) — 7/31 6.0 WORKABLE DAYS/WEEK=1. 0. 1. 1. 1. 1. 1. 
69(219) — 8/ 7 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(226)— 8/14 7.0 WORKABLE DftYS/WEEK=l. 1. 1. 1. 1. 1. 1. 
69(233) — 8/21 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 0. 1. 
69(240) — 8/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(247) — 9/ 4 7.0 WORKABLE DAYB/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(254) — 9/11 5.0 WORKABLE DAYS/WEEK=1. 1. 0. 1. 1. 1. 0. 
69(261) — 9/10 2.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 1. 
69(268)— 9/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(275) — 10/ 2 7.0 WORKABLE DAYS/WEEK=1. 1. ,1. 1. 1. 1. 1. 
69(282) — 10/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(289) — 10/16 3.0 WORKABLE DAYS/WEEK=1. , 1. .1. ,0, 0. ,0. 0. 
69(296) — 10/23 0.0 WORKABLE DAYS/WEEK=0. 0. ,0. 0. 0. , 0. 0. 
69(303) — 10/30 0.0 WORKABLE DAYS/WEEK=0. lO. lO, 0. 0. ,0. ,0. 
69(310) — 11/ 6 0.0 WORKABLE DAYS/WEEK=0. 0. 0. , 0. 0. ,0. 0. 
69(317) — 11/13 7.0 WORKABLE DAYS/WEEK=1. , 1. , 1. , 1. 1. , 1. ,1. 
69(324)— 11/20 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(331) — 11/27 7.0 WORKABLE DAYS/WEEK=1. , 1. . 1. ,1. 1. , 1. 1. 
69(338) — 12/ 4 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
69(345) — 12/11 5.0 WORKABLE DAYS/WEEK=1. 1. ,0. ,0. 1. 1. 1. 
69(352) — 12/18 7.0 WORKABLE DAYS/WEEK=1. 1. ,1. 1. 1. 1. 1. 
69(359) — 12/25 5.0 WORKABLE DAYS/WEEK=1. 1. ,1. 1. 0. ,0. , 1. 
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WORKABLE DAYS FOR THE YEAR 1970 
DATE PREDICTED 
YR JULIAN)-MO/D (DAYS/WEEK) 
70 1>~ 1/ 1 2.0 WORKABLE DAYS/WEEK=l. 0. 0. 0. 0.1. 0. 
70 8) — 1/ 8 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 15) — 1/15 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 2 2 )  —  1/22 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 29) — 1/29 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 36) — 2/ 5 2,0 WORKABLE DAYS/WEEK=0. 1. 1. 0. 0.0. 0. 
70 43) — 2/12 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 1.0. 0. 
70 50) — 2/19 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1.0. 0. 
70 57) — 2/26 3.0 WORKABLE DAYS/WEEK=0. 1. 1. 0. 1.0. 0. 
70 64 ) — 3/ 5 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.1. 1. 
70 71) — 3/12 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0.0. 0. 
70 78) — 3/19 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.1. 0. 
70 85) — 3/26 4.0 WORKABLE DAYS/WEEK=0. 0, 1. 1. 1.0. 1. 
70 92) — 4/ 2 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1.1. 1. 
70 99) — 4/ 9 6.0 WORKABLE DAYS/WEEK«=1. 1. 0. 1. 1.1. 1. 
70 106) — 4/16 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0.0. 0. 
70 113) — 4/23 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 120) — 4/30 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 127) — 5/ 7 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1.1. 1. 
70 134) — 5/14 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.0. 0. 
70 141) — 5/21 4.0 WORKABLE DAYS/WEEK=0. 0, 0. 1. 1.1. 1. 
70 148) — 5/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 155) — 6/ 4 7.0 WORKABLE DAYS/WEEK=I. 
70 162) — 6/11 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 0. 
70 169) — 6/18 5.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 0.1. 1. 
70 176) — 6/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 183) — 7/ 2 7.0 WORKABLE DAYS/WEEK=1. 
70 190) — 7/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 197) — 7/16 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 204) — 7/23 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 211) — 7/30 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 218) — 8/ 6 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0.0. 0. 
70 225) — 8/13 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1.1. 1. 
70 232) — 8/20 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0.1. 1. 
70 239) — 8/27 7.0 WORKABLE DAYS/WEEK-1. 
70 246) — 9/ 3 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 253) — 9/10 7.0 WORKABLE DAYS/WEEK=1. 
70 260) — 9/17 4.0 WORKABLE DAYB/WEEK=1. 1. 1. 1. 0.0. 0. 
70 267) — 9/24 2.0 WORKABLE DAYS/WEEK=0. 0. 1. 0. 1.0. 0. 
70 274) — 10/ 1 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1.1. 1. 
70 281) — 10/ a 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 0. 
70 288) — 10/15 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.1. 1. 
70 295) — 10/22 7.0 WORKABLE DAYS/WEEK=1. 
70 302) — 10/29 2.0 WORKABLE DAYS/WEEK=1. 0. 0. 1. 0.0. 0. 
70 309) — 11/ 5 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
70 316) — 11/12 2.0 WORKABLE DAYS/WEEK=0. 1. 1. 0. 0.0. 0. 
70 323) — 11/19 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1.1. 0. 
70 330) — 11/26 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 1. 1. 
70 337) — 12/ 3 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0.0. 0. 
70 344) — 12/10 5.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1.1. 0. 
70 351) — 12/17 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 1. 1. 
70 358) — 12/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
70 365) — 12/31 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
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WORKABLE DAYS FOR THE YEAR 1971 
DATE PREDICTED 
YR(JULIAN)-MD/D (DAYS/WEEK) 
71 ( 7)— 1/ 7 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 
71( 14)-- 1/14 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 21>~ 1/21 0. 0 WORKABLE DAYB/WEEK=0. 0. 0. 
71 ( 28)— 1/20 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 35)— 2/ 4 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 42)— 2/11 0. 0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 49)— 2/18 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 56)— 2/25 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 
71 ( 63)— 3/ 4 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 
71( 70)— 3/11 2.0 WORKABLE DAYS/WEEK=0. 0, 0. 
71 ( 77)— 3/18 5.0 WORKABLE DAYS/WEEK=1. 1. 0. 
71 ( 84)— 3/25 4.0 WORKABLE. DAYS/WEEK=0. 1. 1. 
71 ( 91)— 4/ 1 4.0 WORKABLE DAYS/WEEK=1. 1. 0. 
71 ( 98)— 4/ 8 4.0 WORKABLE DAYS/WEEK=0. 0. 1. 
71(105)— 4/15 6.0 WORKABLE DAYS/WEEK-1. 
71 (112)— 4/22 1.0 WORKABLE DAYS/WEEK=0. 0. 1. 
71(119)— 4/29 5.0 WORKABLE DAYS/WEEK=1. 1. 1, 
71 (126)— 5/ 6 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 
71 (J33)— 5/13 6.0 WORKABLE DAYS/WEEK=0. 
71(140)— 5/20 4.0 WORKABLE DAYS/WEEK=l. 1. 0. 
71 (147)— 5/27 3.0 WORKABLE DAYS/WEEK^O. 1. 1. 
71 (154)— 6/ 3 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 
71 (161)— 6/10 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 
71 (168)— 6/17 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 
71 (175)— 6/24 7.0 " WORKABLE DAYS/WEEK=1. 1. 1. 
71 (1821— 7/ 1 6.0 WORKABLE DAYS/WEEK=1. 1 1. 
71 (189)— 7/ B 7.0 WORKABLE DAYS/WEEK-1. 1. 1. 
71 (196)— 7/15 7.0 WORKABLE DAYS/WEEK=t. 
71(203)— 7/22 7.0 WORKABLE DAYS/WEEK=1. 
71(210)— 7/29 7.0 WORKABLE DAYS/WEEK"1. 1. 1. 
71 (217)— 8/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 
71 (224)— 8/12 7.0 WORKABLE DAYS/WEEK=I. 
71 (231)— 8/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 
71(238)— 8/26 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71 (245)— 9/ 2 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71 (252)— 9/ 9 7.0 WORKABLE DAYS/WEEK=1. 
71 (259)— 9/16 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71 (266)— 9/23 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71(273)— 9/30 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71(281)—10/ 7 7.0 WORKABLE DftYB/WEEK=l 1 1. 
71 (287)—10/14 7.0 WORKABLE DAYS/WEEK-I 
71 (294)—10/21 7.0 WORKABLE DAYS/WEEK=1. 1 1. 
71 (301)—10/28 6.0 WORKABLE DAYS/WEEK=1. 1 1. 
71(308) —11/ 4 0.0 WORKABLE DAYS/WEEK=0. 0 0. 
71 (315)—11/11 0.0 WORKABLE DAYS/WEEK=0. 0 0. 
71 (322)—11/18 4.0 WORKABLE DAYS/WEEK=1. 1 o. 
71 (329)—11/25 0.0 WORKABLE DAYS/WEEK=0. 0 0. 
71 (336)—12/ 2 1.0 WORKABLE DAYS/WEEK=0. 0 1. 
71 (343)—12/ 9 1.0 WORKABLE DAYS/WEEK-=1. 0 0. 
71 (350) —12/16 2.0 WORKABLE DAYS/WEEK=0. 0 0. 
71 (357)—12/23 6.0 WORKABLE DAYS/WEEK=0. 1 1. 
71 (364)—12/30 6.0 WORKABLE DAYS/WEEK=1. 1 o. 
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WORKABLE DAYS FOR THE YEAR 1972 
DATE PREDICTED 
YR(JULIftN)-MO/D (DAYS/WEEK) 
72( 6)— 1/ 6 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72 ( 13)— 1/13 5.0 WORKABLE DftYS/WEEK=0. 1. 1. 1. 1. 1. 0. 
72 ( 20)— 1/20 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 0. 0. 
72( 27)— 1/27 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 0. 
72( 34)— 2/ 3 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72( 41)— 2/10 0.0 WORKABLE DAYS/WEEK=0. 0. 0 .  0. 0. 0. 0. 
72 ( 48)— 2/17 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72( 55)— 2/24 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72 ( 62)— 3/ 2 3.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 0. 0. 
72 ( 69)— 3/ 9 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 0. 1. 
72( 76)— 3/16 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 1. 0. 1. 
72( S3)— 3/23 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 1. 
72( 90)— 3/30 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. 0. 0. 
72 ( 97)— 4/ 6 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1. 
72(104)— 4/13 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(111)— 4/20 1.0 WORKABLE DAYS/WEEIC=0. 1. 0. 0. 0. 0. 0. 
72(110)— 4/27 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72(125)— 5/ 4 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72(132)— 5/11 2.0 WORKABLE DAYB/WEEK=0. 0. 0. 0. 0. 1. 1. 
72(139)— 5/IB 4.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 1. 1. 1. 
72(146)— 5/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(153)— 6/ 1 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(160)— 6/ 8 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(167)— 6/15 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 0. 
72(174)— 6/22 4.0 WORKABLE DAYS/WEEK=0. 0. 1. 0. 1. 1. 1. 
72(181)— 6/29 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(188)— 7/ 6 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(195)— 7/13 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(202)— 7/20 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(209)— 7/27 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(216)— 8/ 3 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 0. 
72(223)— 8/10 2.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 1. 
72(230)— 8/17 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(237)— a/24 7.0 WORKABLE DAYS/WEEK=l. 1. 1. 1. 1. 1. 1. 
72(244)— 8/31 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(251)— 9/ 7 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(258)— 9/14 5.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. 0. 1. 
72(265)— 9/21 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(272)— 9/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(279) —10/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(206)—10/12 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(293)—10/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
72(300)—10/26 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. 0. 1. 
72(307) —11/ 2 1.0 WORKABLE DAYS/WEEK=1. 0 0. 0 0. 0. 0. 
72(314)—11/ 9 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
72(321)—11/16 0.0 WORKABLE DAYS/WEEK=0. 0 0. 0 0. 0. 0. 
72(328) —11/23 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 1. 1. 
72(335)—11/30 5.0 WORKABLE DAYS/WEEK=1. 0. 0. 1. 1. 1. 1. 
72(342) —12/ 7 7.0 WORKABLE DAYS/WEEK-1 
72(349)—12/14 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1 0. 0. 0. 
72(356) —12/21 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1. 
72(363)—12/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1 1. 1. 1. 
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WORKABLE DAYS FOR THE YEAR 1973 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
73 ( 4) 
—  1 / 4  0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73( 11) 
— 1/11 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73( 18) 
— 1/18 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 0. 0. 
73( 25) — 1/25 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73< 32) — 2/ 1 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73( 37) — 2/ 8 4.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 0, 0. 
73( 46) — 2/15 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73( 53) 
— 2/22 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73( 60) — 3/ 1 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 1. 1. 1. 
73( 67) 
— 3/ 8 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 0. 
73( 74) 
— 3/15 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0.0. 0. 
73( 81) 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1. 
73( 08) — 3/29 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 0. 
73( 95) 
— 4/ 5 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73(102) 
— 4/12 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 0. 
73 009) — 4/19 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73(116) — 4/26 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73(123) — 5/ 3 o
 O WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
73(130) 
— 5/10 0.0 WORKABLE DAYS/WEEK=0. 0. .0. 0. 0. 0. 0. 
73(137) 
— 5/17 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1. 
73(144) — 5/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
73(151) 
— 5/31 3.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. ,0. 1. 
73(158) 
— 6/ 7 3.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 1. 
73(165) — 6/14 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. , 1. 1. 
73(172) — 6/21 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. ,1. 1. 
73(179) 
— 6/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. . 1 .  1. 
73(186) 
— 7/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
73(193) 
— 7/12 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
73(200) 
— 7/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
73(207) — 7/26 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 1. 1. 
73(214) — 8/ 2 5.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 1. 1. 1. 
73(221) — 0/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
73(228) — 8/16 7.0 WORKABLE DAYS/WEEK=1. 1. i. 1. 1. 1. 1. 
73(235) — 8/23 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1, .1. 0. 
73(242) 
— 8/30 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. ,1. 1. 
73(249) — 9/ 6 5.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 1.1. 1. 
73(256) 
— 9/13 3.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 1. 0. 
73(263) — 9/20 2.0 WORKABLE DAY3/WEEK=1. 0. 0. 0. 0. 0. 1. 
73(270) 
— 9/27 2.0 WORKABLE DftYS/WEEK=l. 0. 1. 0. 0. 0. 0. 
73(277) —10/ 4 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 1. 
73(284) 
— 10/11 2.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 1. ,0. 0. 
73(291) — 10/18 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1, .1. 1. 
73(298) 
— 10/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. , 1. 1. 
73(305) 
— 11/ 1 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1, .1. 1. 
73(312) 
— 11/ 8 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1.1. 1. 
73(319) 
— 11/15 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. , 1. 1. 
73(326) 
— 11/22 4.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 0. ,0. 0. 
73(333) 
— 11/29 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. ,0. 0. 
73(340) 
— 12/ 6 3.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 0. ,0. 0. 
73(347) — 12/13 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1. 
73(354) 
— 12/20 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1. 
73(361) 
— 12/27 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. ,0. 0. 
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WORKABLE DAYS FOR THE YEAR 1974 
DATE PREDICTED 
YR(JULIAN)-MO/D (DAYS/WEEK) 
74 ( 3> — 1/ 3 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 0. 0. 0. 
74 < 10) — 1/10 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
74 ( 17) — 1/17 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
74( 24) — 1/24 0.0 WORKABLE DAYS/WEEK=0. 0. 0, 0. 0. 0. 0. 
74 < 31) — 1/31 3.0 WORKABLE DAYS/WEEK=0. 0. 1. 0. 1. 1. 0. 
74 ( 38) — 2/ 7 0.0 WORKABLE DAYS/WEEK=0. 0. 0, 0. 0. 0. 0. 
74 < 45) — 2/14 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. I. 1. 1. 
74 ( 52) — 2/21 5.0 WORKABLE DAYS/WEEK=0. 
74 ( 59) — 2/28 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 1. 
74( 66)— 3/ 7 3.0 WORKABLE DAYS/WEEK=1. 1. 1. 0. 0. 0. 0. 
74 ( 73) — 3/14 1.0 WORKABLE DAYS/WEEK=0. 0. 1. 0. 0. 0. 0. 
74< SO)— 3/21 4.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 0. 1. 
74 ( 07) — 3/28 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1. 
74 ( 94) — 4/ 4 2.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 0. 0. 
74(101)— 4/11 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 1. 0. 
74(108) — 4/18 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
74(115) — 4/25 2.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 1. 
74(122) — 5/ 2 5.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 1. 1. 1. 
74(129) — 5/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(136)— 5/16 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1 .  1. 0. 
74(143) — 5/23 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 1. 
74(150) — 5/30 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 0. 
74(157)— 6/ 6 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1. 
74(164)— 6/13 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 0. 
74(171)— 6/20 6.0 WORKABLE DAY3/WEEK=0. 
74(178)— 6/27 6.0 WORKABLE DAYB/WEEK=1. 0. 1. 1. i :  1. 
74(185)— 7/ 4 7.0 WORKABLE DAYS/WEEK=1. 
74(192)— 7/11 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(199)— 7/18 7.0 WORKABLE DAYS/WEEK=1. 
74(206) — 7/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. I. 1. 1. 1. 
74(213)— 8/ 1 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
74(220) — 8/ 8 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(227) — 8/15 6. 0 WORKABLE DAYS/WEEK=1. 0. 1. 1. 1. 1. 1. 
74(234) — 8/22 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(241)— 8/29 7.0 WORKABLE DAYS/WEEK=1. 
74(248) — 9/ 5 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(255) — 9/12 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(262) — 9/19 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(269)— 9/26 7.0 WORKABLE DAYS/WEEK=1. 
74(276) — 10/ 3 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(283) — 10/10 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
74(290)— 10/17 7.0 WORKABLE DAYS/WEEK=1. 
74(297) — 10/24 7.0 WORKABLE DAYS/WEEK=1. 
74(304)— 10/31 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
74(311) — 11/ 7 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
74(318)— 11/14 1.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 0. 0. 
74 (325) — 11/21 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1. 
74(332) — 11/28 3.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 1. 1. 
74(339)— 12/ 5 3.0 WORKABLE DAYS/WEEK=1. 0. 0. 0. 0. 1. 1. 
74(346)— 12/12 1.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 1. 
74(353)— 12/19 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 0. 
74(360)— 12/26 3.0 WORKABLE DAYS/WEEK-0. 0. 0. 0. 1. 1. 1. 
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WORKABLE DAYS FOR THE YEAR 1975 
DATE PREDICTED 
YR JULIAN)-MO/D (DAYS/WEEK) 
75 2)— 1/ 2 6. 0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
75 9)— 1/ 9 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 16)— 1/16 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 23)— 1/23 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 30)— 1/30 1.0 WORKABLE DAY.S/WEEK=0. 1. 0. 0. 0. 0. 0. 
75 37)— 2/ 6 2.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 0. 0. 0. 
75 44)— 2/13 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 51)— 2/20 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 58)— 2/27 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 65)— 3/ 6 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 72)— 3/13 0. 0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 79)— 3/20 3. 0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 1. 1. 1. 
75 86)— 3/27 1.0 WORKABLE DAYS/WEEK=0. 0. 0, 1. 0. 0. 0. 
75 93)— 4/ 3 1.0 WORKABLE DAYS/WEEK»1. 0. 0. 0. 0. 0. 0. 
75 100)— 4/10 2.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 0. 0. 0. 
75 107)— 4/17 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 114)— 4/24 0. 0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 121)— 5/ 1 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 128)— 5/ 8 3.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 0. 0. 
75 135)— 5/15 3.0 WORKABLE DAYS/WEEK=0. 0. 0. 0.1. 1. 1. 
75 142)— 5/22 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 149)— 5/29 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
75 156)— 6/ 5 4.0 WORKABLE DAYS/WEEK=0. 0. 0. 1. 1. 1. 1. 
75 163)— 6/12 5.0 WORKABLE DAYS/WEEK=1. 1. 1. I. 1. 0. 0. 
75 170)— 6/19 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 177)— 6/26 1.0 WORKABLE DAYS/WEEK=0. 1. 0. 0. 0. 0. 0. 
75 184)— 7/ 3 5.0 WORKABLE DAYS/WEEK=0. 0. 1. 1. 1. 1. 1. 
75 191)— 7/10 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 198)— 7/17 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 205)— 7/24 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 212)— 7/31 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 219)— 8/ 7 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 226)— 8/14 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 233)— 8/21 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 240)— 8/28 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 247)— 9/ 4 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 254)— 9/11 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 261)— 9/18 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 268)— 9/25 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 275)—10/ 2 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 282)—10/ 9 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1.1. 1. 1. 
75 289)—10/16 7.0 WORKABLE DAYS/WEEK°1. 1. 1. 1 1. 1. 1. 
75 296)—10/23 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 303)—10/30 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1 1. 1. 1. 
75 310)—11/ 6 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 1. 
75 317)—11/13 7.0 WORKABLE DAYS/WEEK=1. 1. 1. 1 1. 1. 1. 
75 324)—11/20 6.0 WORKABLE DAYS/WEEK=1. 1. 1. 1. 1. 1. 0. 
75 331)—11/27 0.0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 338)—12/ 4 0. 0 WORKABLE DAYS/WEEK=0. 0. 0. 0. 0. 0. 0. 
75 345)—12/11 7.0 WORKABLE DAYS/WEEK=1, 1. 1. 1. 1. 1. 1. 
75 352)—12/18 2.0 WORKABLE DAYS/WEEK=1. 1. 0. 0. 0. 0. 0. 
75 359)—12/25 6.0 WORKABLE DAYS/WEEK=0. 1. 1. 1. 1. 1. 1. 
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